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Environmental Restoration Management 

1.0 GENERAL INFORMATION 

This site specific Health and Safety Plan (HASP) has been prepared in conformance with 

requirements of the Occupational Safety and Health Administration (OSHA) Title 29 Code 

of Federal Regulations (CFR) Part 1910.120 - Hazardous Waste Operations and Emergency 

Response, OSHA 29 CFR 1910.1200 - Hazard Communication, Department of Energy 

(DOE) regulations, and EG&G Standard Operating Procedures (SOPS). In addition, this 

plan complies with the requirements of the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA), and the Resource Conservation and Recovery 

Act (RCRA). This HASP represents the minimum health, safety, and emergency response 

activities required for the Phase I RCRA Facility Investigation (RFI)/Remedial 

Investigation (RI) for Operable Unit Number 4 (OU4) at the EG&G Rocky Flats Plant 

(RFP) in Golden, Colorado. The OU4 site is on the U.S. Environmental Protection 

Agency's (EPA) Superfund National Priorities List. Compliance with this HASP is required 

of all personnel working at or visiting the RFI/RI site, including all employees and 

subcontractors of EG&G. 

@ 

The purpose of the RFI/RI is to characterize soil contamination around the Solar Ponds 

and under the pond liners and determine risk of the contamination. In addition, this project 
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will attempt to delineate the original pond area location. Lastly, the RFI/RI will try to 

determine where underground objects, powerlines, and pipelines are located in the Solar 

Pond area. 

The purpose of this HASP is to detail the health, safety, accident, and fire protection 

standards and procedures to be used during the course of the RFI/RI; outline standard 

operating procedures to ensure the health and safety of all personnel performing activities 

connected to the project; outline emergency and contingency plans for protection of 

personnel and for any contingencies which might also affect the surrounding populace and 

environment; and designate the responsibilities and authorities for implementing this HASP, 

as well as reporting procedures. 

All employees who work on this project must be familiar with the information, instructions, 

and emergency response actions contained in this HASP. All employees directly involved 

in RFI/RI field activities must read this HASP and sign a statement included in 

Appendix A, prior to participating in any field activity, indicating they have read and 

understand this HASP. Any modifications to this HASP will be presented to project 

personnel involved in field activities during safety briefings. The safety briefings will be 

documented and the modifications incorporated into this HASP. 

The HASP shall be available for inspection and review by all personnel participating in the 

RFI/RI field activities; authorized EG&G personnel; representatives for DOE, EPA, 

OSHA, and the State of Colorado; and other authorized visitors. A copy of the HASP shall 

be readily available during field activities. 

O221722446lR9- 13-7 .WPF 
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All field team members will be qualified by the Project Manager (PM) and Project Health 

and Safety Manager (PHSM) prior to participating in RFI/RI field activities at RFP to 

verify that required training and medical surveillance has been completed. 

1.1 REFERENCES, REGULATIONS. AND GUIDELINES 

This HASP and all RFI/RI field activities conducted throughout OU4 and the Solar 

Evaporation Ponds area will be in compliance with the requirements of the most current 

edition of the following documents: 

U.S. Department of Energy Regulations; 

U.S. Deuartment of Labor, OSHA Standards 
29 CFR Part 1910, specifically 29 CFR 1910.120 and 29 CFR 1010.1200; 

U.S. Environmental Protection Agencv. Standard Operating; Safety Guidelines 
July 1988; 

National Institute of Occupational Safety and Health (NXOSH)/OSHA/U.S. Coast 
Guard (USCG)/EPA. Occupational Safety and Health Guidance Manual for 
Hazardous Waste Site Activities 
October 1985; 

EG&G Health and Safety Practices Manual; 

EG&G Standard Operating Procedures; and 

9 Field Sampling and Geophysical Investigation of the Existing Solar Ponds Area. 

1.2 SCOPE OF SERVICES 

The scope of services to be covered by this HASP for the RFI/RI field sampling project at 

RFP are briefly summarized below. 

OU-wide radiological survey and surficial soil sampling; 

022/722446/R9-13-1. WPF 
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OU-wide vadose zone monitoring; 

Field sampling and geophysical investigation in the vicinity of the Original pond; 

Field sampling and geophysical investigation of the existing Solar Ponds area; and 

Field sampling and investigation of the Interceptor Trench system and site 
remainder. 

1.3 FIELD CHANGES 

A Field Change form is included in Appendix B. Any employee or subcontractor working 

on the OU4 RFI/RI can initiate a change in the HASP by filling out the Field Change 

Form and submitting it to the Project Health and Safety Manager (PHSM). This form must 

then be signed by the PHSM, Program Manager (PrM), and Project Manager (PM). Before 

the field change becomes final, signatures must also be obtained from the EG&G Health 

and Safety Liaison Officer and the EG&G Project Manager. 
0 

Once the change is approved, the Field Change Form must be incorporated into the HASP 

in the appropriate section. 

1.4 HASP CONTENTS AND ORGANIZATION 

The HASP includes the following information: 

Staff organization and responsibilities - Section 2.0; 

Site description and contamination characterization - Sections 5.0, 6.0, and 7.0; 

Hazard Assessment, Levels of Protection, and Action Levels - Sections 6.0,7.0, and 
10.0; 

Accident Prevention - Section 13.0; 

Heat and cold stress monitoring - Sections 6.0 and 16.0; 

022/722446/19-13-7. WPF 
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Site control measures - Section 14.0; 

Personal hygiene and decontamination - Section 11.0; 

Personal and environmental monitoring - Section 8.0; 

Medical surveillance - Section 16.0; 

General and site-specific training - Section 9.0; 

First aid and emergency equipment - Section 17.0; 

Emergency response and contingency plan - Section 17.0; 

Standard operating procedures - Section 18.0; and 

Logs, reports, and record keeping - Section 20.0. 
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2.0 PROJECT ORGANIZATION 

2.1 PERSONNEL RESOURCES 

The project team is comprised of a senior technical program and project manager, senior 

advisors, project support personnel, and project technical support personnel. A summary 

of technical qualifications of contractor personnel, roles and responsiblities, company and 

contact telephone, and pagers and FAX numbers for each individual should be provided. 

@ 

A senior advisory team will be established for the project and responsible for the technical 

quality of the entire project. This team is comprised of senior level individuals with 

extensive experience in the technical areas that will be required for the project. Advisory 

team members will provide technical expertise during the implementation of the field tasks 

and overall project assignments as well as review all work products produced during the 

entire project. 

Project support personnel will be responsible for all administrative issues, overall Quality 

Assurance/Quality Control (QA/QC), and health and safety. Administrative personnel will 

be responsible for budget and schedule tracking, contractual budget reports, data 

management and Geographic Information System (GIS) input. 
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Project technical support personnel should include a project engineer, hydrogeologist, 

geochemist, certified industrial hygienist, or health physicist and toxicologist. Each 

individual will have direct responsibility for their respective technical areas throughout the 

entire project. Additional technical resources should include the field team leader, and 

project health and safety officers as needed to fulfill project requirements. 

An appropriate number of subcontractors should be included in the project team, as 

necessary, to provide additional technical expertise. A recommended listing of the 

subcontractors, their addresses and phone numbers, the name of the contact person, and a 

description of the responsibilities of each subcontractor should be presented in a table 

format within this chapter. 

Table 2.1 provides a list of key EG&G personnel, their title, telephone number, and pager 

number. 

2.2 PROGRAM MANAGER 

The Program Manager (PrM) is primarily responsible for overall technical performance and 

the administrative management of all tasks that will be conducted during the performance 

of the OU4 Phase I RCRA Facility Investigation/Remedial Investigation (RFI/RI). The 

PrM has the complete authority for commitment of resources for any task. 

The PrM also has overall responsibility for safety during the site activities. 

responsibilities include: 

Her 

Coordinating preparation of an effective, approved site health and safety plan for 
the project; 

0221722446/19-13-7 .WPF 
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TABLE 2.1 
EG&G MANAGEMENT AND PERSONNEL FOR THE OU4 RFIlRI 

Name Title Telephone Pager Number 
Number 

Randy Ogg Project Manager 

Marla Broussard Operations Manager 

Keith Anderson Radiological Engineering 
Representative 

966-8608 

966-85 17 

966-5 15 1 

Lisa LeLievre Health and Safety Liaison Officer 966-769 1 

Brian Fielding Site Health and Safety 966-547 1 
CoordinatorlIndustrial Hygiene 
Representative 

Jim Fitzimons Permitting and Comdiance 

e Dr. Furman 

I 

Representative 

Occupational Health Director 

966-6264 

966-2985 

5472 

4010 

3296 

5390 

3063 

1497 

2356 

Keith Miller Fire Protection Representative 966-6042 0024 

Steve Balint Operational Meteorologist 966-2453 

Pat Stephens Health and Safety Area 
Management Representative 

966-48 13 3307 

Doug Perryman Industrial Safety Representative 966-5827 1655 

a 022l722446lR9- 13-1 3 .WPF 



@ EG&G ROCKY FLATS PLANT Manual No.: RFp/ERM-94-0003 7 
FINAL REPORT HEALTH AND SAFETY PLAN 
FOR OPERABLE UNIT 4, SOLAR 

ROCKY FLATS PLANT Oreanization: ERM 

Revision No. : Rev. 0 
Page: 4 o f 9  

#----  c - 
EVAPORATION PONDS Effective Date: .'.b : ' #: 

Characterizing the potential specific chemical and physical hazards which may be 
encountered in the conduct of the RFP in conjunction with the SSHO and the 
PHSM; 

Determining the levels of potential employee exposure to hazardous materials; 

Assuring that adequate and appropriate health and safety training and equipment 
are available for project personnel; 

Arranging for medical examinations for specified project personnel, if necessary; 
and 

Designating a PHSM. 

2.3 DEPUTY PROGRAM MANAGER 

The deputy program manager will report directly to the PrM and be responsible for the day- 

to-day conduct of the project. The deputy program manager will also be responsible for 

coordinating the specified portions of the project and can perform PrM duties in her 

absence. These two individuals are the primary contacts for the project team along with an 

EG&G OU4 Project Manager. 

2.4 PROJECT MANAGERS 
Due to the size and complexity of the implementation of the RFI/RI, it may be necessary 

to assign two overall project managers and three deputy project managers. A registered 

professional geologist should be responsible for the implementation of the RFI/RI field 

program, preparation of technical memoranda related to project activities, and preparation 

of the report. Additional technical support will be provided as needed to assist with the 

implementation of the field program. A certified industrial hygienist (CIH) will be 

responsible for the overall completion of the health and safety aspects of the project. A 

deputy project manager may be added to the team as necessary to support day-to-day field 

0 
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activities. The CIH and the deputy project manager will be assisted by technical support 

staff. 

2.5 FIELD TEAM LEADER 

The field team leader and project hydrogeologist will be responsible for the following: 

Conduct of day-to-day activities during the RFI/RI implementation; 

Conduct plan of the Day (POD) meetings; 

Interaction with other subcontractors working in the area; 

Determination of borehole placement; 

Arranging for escorts for uncleared personnel; 

Resolution of other logistical problems; 

Temporary suspension of field activities, if health and safety of personnel are 
endangered, pending an evaluation by the PHSM and/or the SSHO; and 

Temporary suspension of an individual from field activities for infraction of this 
HASP, pending an evaluation by the PrM, the PHSM, the SSHO, and the 
employee’s supervisor. 

2.6 PROJECT HEALTH AND SAFETY MANAGER 

An RFI/RI PHSM will be assigned prior to the initiation of field activities. The PHSM has 

overall responsibility for development and implementation of this HASP and conformance 

with applicable health and safety regulations. The PHSM will be the primary contact for 

matters relating to health and safety. The PHSM will be consulted when any changes to this 

HASP or modifications of any procedures are required or requested, or when any new 

activities not delineated in this HASP are proposed. The PHSM will be responsible for the 

development of any new health and safety protocols and procedures necessary for new field ’ 
D22n224461R9-13-7 .WPF 
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operations and will also be responsible for the resolution of any outstanding health and 

safety issues which arise during the conduct of site work. When required, the PHSM will 

revise this HASP or prepare amendments for new operations. The PHSM or his designate 

will approve the health and safety qualifications of the contractor and subcontractor 

employees to fill designated health and safety roles during field activities. Authorization for 

personnel to perform work onsite relative to employee training and medical surveillance 

policies must be cleared ahead of time with the PHSM. The PHSM will maintain a task 

record which incudes all information relative to site accidents, injuries, or incidents. 

2.7 SITE SAFETY AND HEALTH OFFICER 

An SSHO for all RFI/RI activities will be assigned prior to the initiation of field activities. 

This person will be responsible for the proper implementation of this HASP during RFI/RI 

activities. The responsibilities of the SSHO or a designated representative include: 

Overseeing all activities to ensure compliance with this HASP; 

Coordinating activities with EG&G personnel present on the site; 

Conducting daily safety briefings as needed for all contractor and subcontractor 
personnel performing construction activities; 

Verifjmg that communication systems are in place; 

Managing health and safety equipment (e.g., respirators, instruments, boots, gloves, 
suits, etc.), used during field activities; 

Supervising and overseeing the activities of the Environmental Health and Safety 
Specialist (EHSS); 

Processing Radiation Work Permits and Radiological Deficiency Reports (copies 
of these forms are located in Appendix M); 

Establishing work/rest regimen; 

022/722446/R9-13-7 .WPF 
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Arranging for emergency response provisions in conjunction with local authorities 
(e.g., hospital, fire, police); 

Monitoring and inspecting health and safety conditions during RFI/RI activities and 
deciding when more stringent personal protection equipment is required; 

Maintaining a daily safety log to record weather conditions, personnel involved in 
field activities, safety problems, and any other pertinent health and safety 
information; 

Overseeing the setup, inspection, and execution of equipment and personnel 
decontamination; 

Providing EG&G personnel with information regarding the planned field activities 
as needed; 

Notifymg EG&G representatives of emergencies related to the RFI/RI activities; 

Reporting health and safety violations or problems to the PHSM; and 

Controlling visitor access to the potentially hazardous areas of the site. 

EG&G and the SSHO have the authority to stop field activities if conditions are deemed 

unsafe (e.g., weather conditions). The go ahead to proceed with field activities following 

such an action will be determined by EG&G and the SSHO. The SSHO will also have the 

authority to temporarily remove any contractor or subcontractor employee from field 

activities if that individual is not complying with this HASP. When an incident occurs which 

could have resulted in an accident, injury, or loss or damage to property, the SSHO will 

contact the PHSM for the required documentation and reporting procedures. 

The SSHO will have completed the minimum training requirements presented in 

Section 9.0. In addition, the SSHO or designate will hold current CPR and First Aid 

certification. The SSHO will have a working knowledge of federal and state regulations, as 

well as a positive and conscientious attitude toward health and safety. e 
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2.8 ENVIRONMENTAL HEALTH AND SAFETY SPECIALIST 

The Environmental Health and Safety Specialist (EHSS) must be approved by the EG&G 

Industrial Hygiene and Radiological Engineering departments. This individual will be 

responsible for performing contaminant and noise monitoring during RFI/RI activities. The 

responsibilities of the EHSS will include: 

Performing all radiological monitoring duties in accordance with the Environmental 
Management Radiological Guidelines (EMRGs); 

Monitoring for respirable dust concentrations utilizing the MiniRam real time 
aerosol monitor; 

Monitoring for organic vapors with a PID; 

Performing personal breathing zone monitoring for particulates, beryllium, and 
radionuclides; 

Performing radiological surveys during core logging procedures; 

Performing personal monitoring on individuals when leaving the site for lunch and 
at the end of the day; 

Taking smears on equipment leaving the exclusion zone; 

Periodically checking break rooms, shower rooms, and contractor trailers for 
radionuclide contamination; 

Taking periodic sound level measurements during noisy operations; 

Calibrating and maintaining all monitoring equipment supplied by the contractor 
according to the American National Standards Institute (ANSI) N. 323, and making 
sure all equipment supplied by EG&G is calibrated and maintained by EG&G; 

Reporting all health and safety problems observed to the SSHO; 

Setting up a decontamination station in the Contaminated Reduction Zone; 
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Assisting in the decontamination of employees and equipment; and 

Handling Radiation Work Permits and Radiological Deficiency Reports. 

022/722446/19-13-7 .WPF 
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3.0 GENERAL SITE LOCATION, DESCRIPTION, AND HISTORY 

Rocky Flats Plant (RFP) is located in northern Jefferson County, Colorado, approximately 

15 miles northwest of Denver. Other surrounding cities include Boulder, Westminster, and 

Arvada, all of which are located less than 10 miles to the northwest, east, and southeast, 

respectively. The plant consists of approximately 6550 acres of federal land in sections 1-4 

and 9-15 of T2S, R70W, 6th Principal Meridian. In general, plant buildings are located 

within a protected central area site of approximately 400 acres, and surrounded by a buffer 

zone of approximately 6150 acres. RFP is bounded on the north by State Highway 128, on 

the east by Jefferson County Highway 17, also known as Indiana Street, on the south by 

agricultural and industrial properties and Highway 72, and on the west by State Highway 93. 

0 

3.1 REGIONAL AND PLANT SITE BACKGROUND INFORMATION 

The following subsections, taken from the Final RFI/RI Work Plan (U.S. DOE 1992), 

provide general information on RFP and the surrounding region, including RFP history, 

regional land use and population data, and site conditions. Site-specific conditions and the 

history of OU4 are addressed in Section 3.2 and Appendix C, respectively. 

3.1.1 

RFP is a government-owned, contractor-operated facility, which is part of the nationwide 

Nuclear Weapons Complex. The plant was operated for the U.S. Atomic Energy 

Commission (AEC) from its inception in 1951 until the AEC was dissolved in January 1975. 

Facility Background and Plant Operations 
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At that time, responsibility for the plant was assigned to the Energy Research and 

Development Administration (ERDA), which was succeeded by the Department of Energy 

(DOE) in 1977. Dow Chemical U.S.A., an operating unit of the Dow Chemical Company, 

was the prime operating contractor of the facility from 1951 until June 30, 1975. Rockwell 

International was the prime contractor responsible for operating the Rocky Flats Plant from 

July 1, 1975, until December 31, 1989. EG&G Rocky Flats, Inc. became the prime 

contractor at RFP on January 1, 1990. 

In the past, operations at RFP consisted of fabrication of nuclear weapons components from 

plutonium, uranium, and other nonradioactive metals (principally beryllium and stainless 

steel). In addition, the plant reprocessed components after they were removed from 

obsolete weapons, for recovery of plutonium. Other activities at RFP included research and 

development in metallurgy, machining, nondestructive testing, coating, remote engineering, 

chemistry, and physics. Both radioactive and nonradioactive wastes were generated in the 

production processes. At the present time, the plant is not producing weapon components. 

However, environmental radiation projects are ongoing at the plant. Current waste handling 

practices involve onsite and offsite recycling of hazardous materials, onsite storage of 

hazardous and radioactive mixed wastes, and offsite disposal of solid radioactive materials 

at another DOE facility. However, RFP operating procedures historically included both 

onsite storage and disposal of hazardous, radioactive, and radioactive mixed wastes. 

Preliminary assessments under the Environmental Management (EM) Program identified 

some of the past onsite storage and disposal locations as potential sources of environmental 
contamination. 

3.1.2 Previous Investigations 

Various site-wide studies have been conducted at RFP to characterize environmental media 

and to assess the extent of radiological and chemical contaminant releases to the a 
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environment. The investigations performed prior to 1986 were summarized by Rockwell 

International (1986a) and include the following: 

1. Detailed description of the regional geology (Malde, 1955; Spencer, 1961; Scott, 
1960, 1963, 1970, 1972, and 1975; Van Horn, 1972 and 1976; Dames and Moore, 
1981; and Robson et al., 1981a and 1981b); 

2. Several drilling programs beginning in 1960 that resulted in construction of 
approximately 60 monitoring wells by 1982; 

3. An investigation of surface water and ground water flow systems by the U.S. 
Geological Survey (Hurr, 1976); 

4. Environmental, ecological, and public health studies that culminated in an 
Environmental Impact Statement (U.S. DOE, 1980); 

5. A summary report on ground water hydrology using data from 1960 to 1985 (Hydro- 
Search, Inc, 1985); 

6. A preliminary electromagnetic survey of the plant perimeter (Hydro-Search, Inc., 
1986); 

7. A soil-gas survey of the plant perimeter and buffer zone (Tracer Research, Inc., 
1986); and 

8. Routine environmental monitoring programs addressing air, surface water, ground 
water, and soils (Rockwell International, 1975 through 1985, and 1986b). 

In 1986, two major investigations were completed at the plant. The first was the DOE 

Comprehensive Environmental Assessment and Response Program (CEARP) Phase I 

Installation Assessment (U.S. DOE, 1986b), which included analyses and identification of 

current operational activities, active and inactive waste sites, current and past waste 

management practices, and potential environmental pathways through which contaminants 

could be transported. CEARP was later succeeded by the Environmental Restoration (ER) 

Program. A number of sites that could potentially have adverse impacts on the environment 
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were identified. These sites were designated as solid waste management units (SWMUs) 

by Rockwell International (1987a). In accordance with the Rocky Flats Interagency 

Agreement (IAG), SWMUs are now designated as Individual Hazardous Substance Sites 

(IHSSs), which were divided into three categories: 

1. Hazardous substance sites that will continue to operate and need a RCRA 
operating permit; 

2. Hazardous substance sites that will be closed under RCRA interim status; and 

3. Inactive substance sites that will be investigated and cleaned up under 
Section 3004(u) of RCRA or CERCLA. 

0 The second major investigation completed at the plant in 1986 involved a hydrogeologic and 

hydrochemical characterization of the plant site. Plans for this study were presented by 

Rockwell International (1986~ and 1986d), and study results were reported by Rockwell 

International (1986e). Investigation results identified areas considered to be significant 

contributors to environmental contamination. 

3.1.3 Physical Setting 

RFP is located along the eastern edge of the southern Rocky Mountain region immediately 

east of the Colorado Front Range. The plant site is located on a broad, eastward-sloping 

pediment that is capped by alluvial deposits of Quaternary age (Rocky Flats Alluvium). The 

pediment surface has a fan-like form, with its apex and distal margins approximately two 

miles east of RFP. The tops of alluvial-covered pediments are nearly flat but slope gently 

eastward at 50 to 100 feet per mile (EG&G, 1991a). At RFP, the pediment surface is 

dissected by a series of east-northeast trending stream-cut valleys. The valleys containing 

Rock Creek, North and South Walnut Creeks, and Woman Creek lie 200 to 250 feet below 

the level of the older pediment surface. These valleys are incised into the bedrock 
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underlying alluvial deposits, but most bedrock is concealed beneath colluvial material 

accumulated along the gentle valley slopes. The combined effects of stream-cut topographic 

relief and the shallow dip of the bedrock units beneath RFP suggests a potentially shallow 

depth to the Laramie formation in the valley bottoms. 

3.2 SITE CHARACTERIZATION 
The Solar Evaporation Ponds (Solar Ponds) are located in the central portion of the RFP 

on the northeast side of the Protected Area (PA). The Solar Ponds Waste Management 

Unit, which is considered equivalent to IHSS 101, consists of five surface impoundments; 

Ponds 207-4 207-B North, 207-B Center, 207-B South, and 207-C. IHSS 101 is located 

within the OU4 boundary. The area under investigation in this Phase I work plan includes 

the Solar Ponds and other areas and features which are considered pertinent to the 

characterization of OU4. The major features include the Solar Ponds, the Original Pond, 

the Interceptor Trench System (ITS) also known as the trench drain system, and areas in 

the immediate vicinity of the Solar Ponds. 

0 

3.2.1 

The Solar Ponds were first identified as a RCRA regulated unit in the summer of 1986. 

Shortly thereafter, an interim status closure plan for the Solar Ponds was prepared in 

Remlatory History of OU4 Interim Response Actions 

accordance with a compliance agreement. A closure plan for the interim status closure of 

the Solar Evaporation Ponds was required pursuant to Part 265 of the Colorado Hazardous 

Waste Regulations (6 CCR) and 40 Code of Federal Regulations (CFR), Part 265. This 

closure plan was revised in 1987 and again in 1988. 

In late 1986, Phase I of a comprehensive program of site characterizations, remedial 

investigations, feasibility studies and remedial/corrective actions began at RFP. These 

investigations were initiated pursuant to the DOE CEARP and Compliance Agreement 0 
02217224461R9-13-7 . W F  
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finalized by representatives of the DOE and the EPA on July 31, 1986. CEARP is now 

known as the ER Program. (EG&G Rocky Flats, 1991d). 

On June 28, 1989, DOE and the State of Colorado entered into the Agreement in Principle 

(AIP). This document states that certain contaminated sites (e.g., the solar ponds) at RFP 

require special and accelerated actions. The AIP specifies in part that DOE will expedite 

cleanup of the Solar Ponds in order to stem the flow of harmful contaminants into the 

ground water and soil. 

On January 22, 1991, the DOE, EPA and the State of Colorado entered into a Federal 

Facility Agreement and Consent Order, commonly known as IAG. The IAG establishes the 

work and schedule for the RFI/RI and Corrective Measures Study/Feasibility Study 

(CMS/FS) response process. OU4 is currently in the Phase I RFI/RI stage. Phase I 

requires the characterization of sources and soils. 

0 

In accordance with the IAG and to fulfill the intent of the AIP, OU4 (the Solar Ponds) is 

presently in an Interim Measure/Interim Remedial Action (IM/IRA) process. The current 

IM/IRA is part of the enabling action taken to facilitate waste removal operations, cleanout 

of the ponds, and eventually site closure. Changes to the operation of the Solar Ponds are 

required to allow the dewatering of liquids and removal of sludges from the ponds. The 

IM/IRA proposes an alternate means of storing water collected by the ITS, and a means 

to treat these collected waters and excess liquids currently contained in the Solar Ponds. 

A summary of Solar Pond area history is provided in Appendix C. 

0221722446lR9-13-7.WPF 
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4.0 PROCESS OPERATIONS 

Several operations will be performed throughout the OU4 site. They include the following: 

Site-Wide Vadose Zone Monitoring; 

Site-Wide Radiological Survey and Surficial Sampling Program; 

Field sampling and geophysical investigation in the vicinity of the Original pond; 

Field sampling and geophysical investigation of the existing Solar Ponds area; and 

Field sampling and investigation of the Interceptor Trench System (ITS) and site 
remainder. 

These operations are detailed in the following sections. 

4.1 SITE-WIDE RADIATION SURVEY 

A radiation survey will be performed throughout the entire OU4 site using either a high- 

purity germanium (HPGe) gamma-ray detector, if available, or Ludlum Model 12-1A 

radiation monitor with air proportional tube (or equivalent). However, use of the Ludlum 

Model 12-1A with the air proportional detector is not recommended. The characteristics 

of the instrument, the soil, and the alpha contamination in the soil does not lend itself to 

this type of survey. Problems associated with the use of this instrumentation include the fact 

that it is temperature and humidity dependent and that it damages easily. In addition, a 
e 

022/722446/R9-13-7 .WPF 
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survey utilizing the Ludlum 12-1A would be difficult due to absorption of alpha particles in 

the soil and minimum depth penetration of alpha contamination from subsurface emitters. 

It is recommended that the site-wide radiation survey be done using the HPGe system. An 
additional possibility may be to use the FIDLER as an alternative instrument. Either a 

tripod-mounted or vehicle-mounted HPGe detector will be used, set up on either a 50 ft or 

150 ft grid, respectively. If the HPGe system is not available, alpha and gamma/beta 

radiation readings will be taken at nearly 350 locations throughout the Solar Ponds area. 

Before radiation monitoring commences, survey points will be paced and/or taped off. 

Readings will be taken at each node of established grids in the ITS area, and in the Solar 

Ponds area. Additional survey points will be delineated in areas exhibiting a high count 

level of more than 250 counts per minute (cpm) if the Ludlum 12-1A monitor is used, or 

in elevated areas indicated by the HPGe. Once measurement locations have been selected, 

they will be surveyed with standard land surveying techniques. Data will be measured 

according to EG&G Standard Operating Procedure (SOP) Field Operations (FO) 16. Data 

must be recorded on EG&G Form F0.16A provided in Appendix D. 

4.2 SITE-WIDE SURFICIAL SOIL SAMPLING 

The appropriate number of surficial soil samples will be collected throughout the entire 

OU4 investigation site. Samples should be taken in areas where the Ludlum model 12-1A 

detects greater than 250 counts per minute (cpm). However, as stated above, the Ludlum 

12-1A is not a recommended instrument and either the HPGe or FIDLER should be 

utilized. If a Ludlum 12-1A is used, the pull tape method must be incorporated into the 

survey strategy. An appropriate number of samples will also be obtained in random areas 

throughout the OU. As stipulated in SOP GT.8, two, 1 square meter (m2) areas located one 

meter apart will be established at each surficial soil location. Samples will be collected from 

the surface to a depth of one fourth inch in an area two inches wide by two and three fourth 

inches long using a Colorado Department of Health (CDH) sampler. Samples will then be @ 
O22/722446/R9- 13-1. WPF 
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composited in a large stainless steel bowl or pan and stirred with a stainless steel scoop or 

spoon. Duplicate grab samples will also be collected in accordance with SOP GT.8 at ten 

to twenty percent of the sample locations. All sample handling procedures will follow SOP 

F0.13. Documentation of surficial soil samples will also follow SOP GT.8. Sample 

equipment decontamination between individual sampling points will follow SOP FO. 13, 

General Equipment Decontamination. 

4.3 VADOSE ZONE MONITORING 

Vadose zone monitoring will be performed to characterize infiltration, vadose zone storage, 

and downward transmission of infiltration in response to precipitation events. Vadose zone 

monitoring will additionally correlate potential perched water horizons between the solar 

evaporation pond area and downslope seeps. Lastly, this type of monitoring will evaluate 

water recharge in the solar ponds. The vadose zone monitoring program is the subject of 

a technical memorandum currently in development. 

0 

Surface infiltration rates will be measured with a double ring infiltrometer. Data will be 

used to calculate a saturated hydraulic conductivity. A hydroprobe will be utilized to 

identify saturated horizons indicative of perched water conditions. These perched water 

horizons can be correlated between boreholes in an attempt to identify lateral migration 

pathways. A tensiometer can also be installed in high moisture zones to measure soil matrix 

potential. 

4.4 ORIGINAL POND 

Several activities including a document review, geophysical investigation, and unconsolidated 

materials investigation, will be performed for the area under investigation. 
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4.4.1 Document Review 

A review of aerial photographs, engineering drawings, and historical information on the 

solar ponds will be performed to define original pond boundaries. 

4.4.2 GeoDhysical Evaluation 

A geophysical evaluation of the original ponds area will be performed to determine the 

original pond boundaries as well as the location of underground objects. 

The geophysical evaluation will utilize ground penetrating radar (GPR) in accordance with 

SOP GT.18. This instrument is a source of electromagnetic radiation and uses 

electromagnetic pulse sources, a receiver antenna, and a graphic recorder to map reflections 

from subsurface interfaces caused by buried material. Antennas are available at frequencies 

of 80 megahertz (Mhz) to 900 Mhz. The GPR data is collected by slowly pulling the 

antenna across the ground’s surface. A paper record is output by the graphic recorder 

during each traverse and is annotated in the field with traverse location, horizontal scale, 

full-scale time display and antenna used. Once anomalies are detected, the area must be 

staked off. 

a 

4.4.3 Unconsolidated Material Investigation 

Unconsolidated materials will be investigated by drilling boreholes, collecting soil samples 

and performing chemical analyses. Boreholes will be drilled at pre-selected locations in the 

pond area. Soil cores will be collected in two foot increments as described in SOP GT.2. 

These cores will be screened while samples are being logged, using a radiation monitor and 

volatile organic compound detection instruments as described in SOP GT. 1. Downhole 

geophysical borehole logging will be conducted according to SOP FO. 18. After information 

is obtained, boreholes will be abandoned in accordance with SOP GT.5. All boreholes must 

be cleared in accordance with SOP GT.lO. All drilling will utilize hollow stem augers and @ 
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boreholes will be installed using a truck mounted and/or skid or trailer mounted hollow 

stem auger drilling rig. Before proceeding to the next boring location, equipment will be 

decontaminated as in SOP F0.4. In addition, General Equipment Decontamination will 

follow SOP F0.4. Furthermore, all decontamination operations will follow SOP F0.12, 

Decontamination Facility Operations. All drilling and sampling procedures are outlined in 

SOP GT.2. Samples will be analyzed for metals, inorganics, radionuclides, volatile and 

semivolatile organic compounds, pesticides, and nitrate. Airborne contaminant dispersion 

will be minimized in accordance with SOP GT.l. 

4.5 EXISTING SOLAR PONDS 

In order to obtain information on the existing solar ponds, a review of facility engineering 

drawings and aerial photographs will be made. Other methods of characterization include 

a survey of pond liner cracks, a surface radiation survey as described in Section 4.1, 

geophysical survey as described in Section 4.4.2, and the drilling of boreholes to investigate 

unconsolidated materials. 

In sites where a borehole will be installed, an air driven or electric powered jackhammer 

will be utilized to excavate the asphalt liner in an area of adequate size for sampling. 

Borehole construction and soil sample analysis will be conducted at select locations. Borings 

inside the ponds will be placed in cracks identified in the visual survey to determine if the 

cracks provided the primary pathways for contaminant migration. Borings inside the ponds 

will also be placed in areas where the current liner is in good condition to determine if 

cracks in the old liners provided additional pathways for contaminant migration. The liner 

and base will be removed at the borehole, and undisturbed materials below will be sampled. 

Proposed analyses include those listed above for the Original Pond soil samples. 
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4.6 INTERCEPTOR TRENCH SYSTEM (ITS) AND REMAINDER OF SITE 

A radiation survey, surficial soil survey, and unconsolidated soil sample analysis will also be 

performed in the ITS and in areas away from the existing ponds throughout the site 

remainder. These procedures are described in Sections 4.1,4.2, and 4.4.3, respectively. In 

addition, piezometers will also be installed. 

Borehole construction and soil sample analysis will be conducted at the appropriate 

locations in the ITS and on the outer edges of the Solar Ponds area. Proposed borings will 

be advanced deeper than described in standard drilling and sampling collection procedures. 

These boreholes will be between 40 and 60 feet deep. Procedures for advancing these 

borings past the depth required for environmental sampling will follow SOP GT.4, Rotary 

Drilling and Rock Coring. Prior to the drilling of borings advancing into weathered 

bedrock, a surface casing will be installed according to SOP GT.3, Isolating Bedrock from 

the alluvium with Ground Surface Casing. The analyticaI parameter list includes metals, 

nitrate, inorganics, and radionuclides. 

4.6.1 Piezometer Installation 

Piezometers will be installed immediately upgradient and downgradient of the primary 

interceptor trench to provide information on water table configuration at the trench. 

Piezometer installation procedures will be in accordance with SOP GT.6. Water level 

measurements will be made in accordance with SOP GW.l Once installed and preliminary 

effectiveness evaluated, tracer studies may be proposed to investigate potential, 

contaminated flow pathways. 

4.7 SAMPLE ANALYSIS 

All sample analyses will follow procedures stated in Section 4.2. All sample designation 

generated for the RFI/RI will conform to the input requirements of the Rocky Flats @ 
0221722446119- 13-7 .WPF 
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Environmental Database (RFEDs) as described in SOP FO. 14A. Containers and 

preservation techniques will follow SOP FO. 13. Information on preparing samples for 

radiological analysis must be in accordance with SOP FO. 18. Sample control, identification 

and chain of custody must follow SOP F0.13. Field data must be managed as stipulated in 

SOP F0.2. Procedures for data quality control, verification, and entry into RFEDS, as well 

as archiving and security will follow SOP F0.14. Collection of quality control samples will 

be documented on the proper soil collection logs as stipulated in SOPS GT.2, GT.8, and 

GW.6. All samples to be sent off site must be packaged and sent in accordance with Health 

and Safety Practice 18.10. In addition, a property release evaluation will be generated. 

022/722446/19-13-7 .WPF 
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5.0 CHEMICAL HAZARD CONTAMINATION AND ANALYSIS 

5.1 INTRODUCTION 

A summary of solar pond liquid sludge and soil analyses is provided in the Solar 

Evaporation Ponds Closure Plan (Rockwell 1988) as well as the Final Phase I RFI/RI Work 

Plan for the Solar Evaporation Ponds (U.S. DOE 1992). The Work Plan includes a 

summary of data from analyses performed by Roy F. Weston as well as data from the Rocky 

Flats Environmental Database (RFEDs). These data were utilized to assess the chemical 

and radiological hazards throughout the OU4 site. In addition, data from the Pond Sludge 

Waste Characterization Report (Haliburton, 1992) was also utilized in the hazard 

assessment. Data summaries taken from the Work Plan are provided in Appendix E. 

0 

In addition to soil, liquid, and sludge sample data available, air sampling in the breathing 

zone was performed in April 1990 by Occusafe, Inc. Samples were analyzed for total and 

respirable dust, metals, hydrogen cyanide, and organics. All results were below OSHA 

Permissible Exposure Limits (PEL). 

5.2 CHEMICAL HAZARDS 

The chemical hazards associated with OU4 site operations were assessed by reviewing the 

historical and current analytical results of liquid, sludge, and soil samples obtained 

throughout the site during the initial site investigation performed prior to liquid and sludge 0 
0221722446IR9-13-7 .WPF 
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removal from the solar ponds. This information was compiled by Applied Environmental 

and incorporated into the RFI/FS workplan. These data were obtained for waste 

characterization purposes and provide an indication of the contaminants which may present 

a health risk during OU4 site activities. However, because these data were obtained for 

characterization purposes, they are not indicative of occupational exposures anticipated 

during site activities. 

The major contaminants of concern at the OU4 site are heavy metals and radionuclides. 

Other compounds such as cyanide, hydrogen sulfide, phenol, and tetrachloroethene are also 

present onsite. These compounds are present in small concentrations and are not 

considered to be a significant hazard. However, since these compounds could probably 

become a hazard at higher concentrations, they will be monitored. All contaminants of 

concern are listed in Table 5.1 and in Sections 5.2.1 - 5.2.15. These compounds may be 

found in both air and soil and vary in their chemical, physical, and toxicological properties. 

Table 5.1 lists the compounds as well as their toxicity, volatility, skin absorption potential, 

carcinogenicity, exposure limits, and other pertinent information from a health and safety 

standpoint. This list is not inclusive of all chemicals which may be encountered at the OU4 

site, but only those which have a greater frequency of detection, are present in the highest 

concentrations, and have the greatest potential for concern from a health and safety 

standpoint. 

Toxicity indications are primarily based on acute effects. A compound's acute toxic effects 

are determined by the amount of chemical it takes to kill 50 percent of test animals 

ingesting the compound, over a short period of time. This chemical concentration is known 

as the Lethal Dose,, (LD,,). If the compound is administered through inhalation, the 

resulting chemical concentration which kills 50 percent of test animals is known as the 

Lethal Concentration,, (LC,,). In addition, available data on carcinogenic effects is 0 
O22ll22446tR9- 13-1. WPF 
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presented to provide information for identifylng chemicals which present the greatest 

potential for health risks. 

The compounds found in highest concentrations at the OU4 site are metals and 

radionuclides with the primary route of exposure being inhalation. Inhalation hazards may 

be significant if particulate matter (dust) is not adequately controlled. However, based on 

the activities to be completed as well as appropriate administrative controls, engineering 

controls, and personal protective equipment (PPE) being utilized, it is believed that the 

overall chemical hazard is low. 

Protective clothing and procedures described in Section 8.0 are designed to protect 

employees from chemical exposure via inhalation or dermal exposure. The potential for 

exposure depends primarily on the work activities and the care with which these procedures 

are performed. Any crew member will be removed from the work site if these initial 

symptoms persist: 

Dizziness or stupor; 

Nausea, headaches, or cramps; 

Irritation of the eyes, nose or throat; 

Euphoria; 

Chest pains and coughing; and 

Rashes or burns. 

The majority of contaminants found in liquid, sludge, and soil throughout OU4 are not 

present in amounts great enough to create airborne exposures greater than the PEL. In 

addition, before RFI/RI activities commence in the solar ponds area, all sludge and liquid 
0 
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will be removed from the ponds. This will greatly reduce airborne contaminant 

concentrations. However the contaminants of concern which may have airborne exposures 

close to the PEL will be characterized. 

Sections 5.2.1.1 - 5.2.1.5 describe toxicity and symptoms of the major contaminants of 

concern at OU4. In addition, Sections 5.2.2.1 through 5.2.2.8 describe other contaminants 

onsite which will be monitored but are not anticipated to be a health risk. Tables 5.1 

through 5.5 list the contaminants of concern and provide information on airborne 

concentrations. Lastly, Section 10.0 provides site-specific action levels. 

5.2.1 Contaminants of Concern 

5.2.1.1 Americium 

Americium is a silvery, malleable radioactive metal decay product of plutonium. It is a 

poison to humans and is stored in the bone. Long-term inhalation exposures can result in 

lung and bone tumors. 

5.2.1.2 Bervllium 

Beryllium is a hard, brittle, gray-white metal with an 8-hour PEL-TWA of 0.002 mg/m3. 

Inhalation exposures to 0.1 mg/m3 can produce pneumonitis. Chronic, long term exposure 

to beryllium can also produce tumors. There is a slight chance for beryllium concentrations 

under the pond liner to become airborne during drilling activities. Therefore, personal 

monitoring will be performed to determine airborne beryllium concentrations. 

5.2.1.3 Chromium 

Chromium is a steel gray metal with a PEL-TWA of 0.5 mg/m3. Hexavalent chromium is 

a carcinogen. Exposures to airborne concentrations between 0.06 and 2.8 mg/m3 can cause 

nasal irritation. Higher concentrations can cause skin dermatitis. 0 
022/722446/R9-13-7. WPF 
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Location 

Pond 207-A 

Pond 207-B North 

Pond 207-B Central 

Pond 207-B South 

Pond 207-C 

TABLE 5.3 
SLUDGE AND LIQUID pH IN THE SOLAR PONDS AREA 

PH 
Liquid 

9.9 

8.5 

9.1 

9.2 

10.2 

NA = Not analyzed 

NOTE: Sludge and liquid data are located in Appendix E. 

Sludge 

9.5 

7.3 

9.2 

NA 

NA 

022/722446/151 .WPF 
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TABLE 5.4 
RADIOACTIVE CONTAMINANTS OF CONCERN 

Area 

Pond 207-A 

Pond 207-B North 

Pond 207-B Central 

Pond 207-B South 

Isotope 

Americium-241 

Plutonium-239 

Uranium-234 

Uranium-235 

Uranium-238 

Americium-241 

Uranium-234 

Uranium-235 

Uranium-238 

Plutonium-239 

Americium-241 

Plutonium-239 

Uranium-234 

Uranium-235 

Uranium-238 

Americium-241 

Plutonium-239 

Uranium-234 

Uranium-235 

Uranium-238 

Maximum Concentration 

200 
660 

20,000 

11 

%ooo 

0.14 

53 

1.7 

33 

2.2 

5.5 

0.4 

780 

36 

900 

0.1 

0.1 

760 

31 

870 

Sludge 

4400b 

37Wb 

570b 

(PCi/Ob 

480b 

ND' 

13 

0.40 

8.40 

2.2 

ND 

5.1 

70 

2.5 

75 

2.4 

1.9 

130 

2.9 

150 

~~ 

Soil 
(pCi/g) 

930 

438 

NA" 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

022/722446/152 .WPF 
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TABLE 5.4 
RADIOACTIVE CONTAMINANTS OF CONCERN 

Area 

Pond 207-C 

Interceptor Trench Site 

East and South of Site 

Original Ponds Area 

Isotope 

Americium-241 

Plutonium-239 

Uranium-234 

Uranium-235 

Uranium-Total 

Uranium-238 

Plutonium-239 

Uranium-233/234 

Uranium-235 

Uranium-Total 

Plutonium-239 

Total Uranium 

Uranium-233/234 

Uranium 235 

Uranium 238 

Americium-241 

Plutonium-239 

Uranium-233/234 

Uranium-238 

Americium-241 

Maximum Concentration 

Liquid 
(pCi/I)' 

13,000 

2100 

2600 

120 

~ , o o o  
3900 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Sludge 
(Pci/l)b 

1.7 

15 

5.2 

0.8 

ND 

31 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Soil 
(pCi/g) 

NA 

NA 

NA 

NA 

NA 

NA 

0.17 

1.4 

0.2 

2.8 

2.2 

3.7 

1.9 

0.1 

1.7 

0.61 

18 

4 

2.8 

2.2 
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Area 

North and East of Pond 207-A 

TABLE 5.4 
RADIOACTIVE CONTAMINANTS OF CONCERN 

Isotope 

Plutonium -239 

Uranium-233/234 

Uranium-238 

Americium-241 

I Maximum Concentration I 

* pCi/l picocuries per liter 
pCi/g picocuries per gram 
M A C .  Maximum Expected Airborne Concentration 
pCi/m3 picocuries per cubic meter 
NA Not Analyzed 

f N D  Not Detected 

NOTE: Calculations utilized to determine maximum airborne concentrations are provided in Appendix F. 

Maximum airborne concentrations were determined for the media with the highest specific activity after 
converting all data to values in pCi/g. 

Sludge, soil, and liquid data are located in Appendix E. 
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5.2.1.4 Plutonium 

Plutonium is a silvery, radioactive metal which is chemically reactive. It is an extremely 

poisonous radioactive material. Plutonium differs from other heavy elements in regards to 

effects on bone surfaces. Plutonium directly affects bone surfaces rather than the more 

uniform bone distribution that other heavy elements display. Therefore, this increases the 

possibility of tissue damage resulting from plutonium exposure. Prolonged inhalation 

exposure to plutonium can produce lung and bone tumors. Americium, a plutonium decay 

product, is also found throughout OU4. 

5.2.1.5 Uranium 

Uranium is a heavy, silver-white metallic metal. It is malleable, ductile, and softer than 

steel. Uranium is a highly toxic element and acute exposure may produce arterial lesions 

and kidney damage. Soluble uranium compounds can rapidly pass through the body which 

allows relatively large amounts to be absorbed. In addition, soluble uranium compounds 

may be readily absorbed through the skin. Insoluble uranium compounds have highly toxic 

effects due to lung irradiation from inhalation of particles. 

5.2.2 Other Contaminants Found Onsite 

Several contaminants are found onsite in low concentrations. These compounds are not 

expected to reach hazardous airborne levels. However, to verify concentrations, these 

compounds will be periodically sampled. 

5.2.2.1 Ammonia 

Ammonia is a colorless gas, lighter than air, with an extremely pungent odor. This 

compound has an 8 hour PEL-TWA of 18 mg/m3. Exposures to concentrations between 50 

and 100 ppm can produce skin, eye and respiratory tract irritation. The average 

concentration which most individuals can smell is 17 mg/m3. 0 
0221722446IR9-13-7 .WPF 
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5.2.2.2 Arsenic 

Arsenic is a brittle, silvery to black crystalline and amorphous metalloid with a vapor 

pressure of 1 mmHg. Arsenic is also a confirmed carcinogen and produces liver tumors. 

In addition, it is a poison by subcutaneous, intramuscular, and intraperitoneal routes. 

Arsenic has human systemic effects on the gastrointestinal (GI) system when ingested and 

it also effects the skin. Arsenic has an 8-hour PEL-TWA of 0.01 mg/m3. 

5.2.2.3 Cadmium 

Cadmium is a blue-white malleable metal with a PEL-TWA of 0.05 mg/m3. Airborne 

exposures to 0.5 and 2.5 mg/m3 have produced pneumonitis, mild cases of metal fume fever, 

and acute gastroenteritis. Concentrations of 50 mg/m3 have caused death. Cadmium is also 

a known human carcinogen with experimental tumorigenic data. 

5.2.2.4 Cyanide 

Cyanides compounds are white with a faint odor of bitter almonds. They have a PEL-TWA 

of 5 mg/m3. Exposures to airborne concentrations of 5 rng/m3 can cause nosebleeds and 

nasal ulceration. Skin absorption of 50 to 100 milligrams (mg) can cause immediate 

collapse. Absorption of lower concentration may cause weakness, headache, confusion, 

nausea, and vomiting. Inhalation of 100 ppm of hydrogen cyanide gas can cause death. 

There is a small chance that some pond sludge and liquid migrated below the pond liner. 

This may cause the formation of hydrogen cyanide gas. The OSHA short term exposure 

limit (STEL) for hydrogen cyanide gas is 4.7 ppm. Since there is a slight potential for this 

gas onsite, detector tubes will be periodically utilized to determine hydrogen cyanide 

concentrations onsite. 

O22fl22446lR9- 13-7. WPF 
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5.2.2.5 Hvdrogen Sulfide Gas 

Hydrogen sulfide is a colorless, flammable gas with an offensive "rotten egg" odor. The 

average concentration which can be smelled is 0.0094 ppm. It has a PEL-TWA of 14 mg/m3 

or 10 ppm. Exposure to airborne concentrations between 10 and 100 ppm can cause eye 

and mucous membrane irritation. Pulmonary edema and bronchial pneumonia can follow 

prolonged exposures to concentrations between 100 and 500 ppm. Concentrations between 

500 and 1000 ppm can cause systemic poisoning, unconsciousness and death. There is a 

small chance that some pond sludge and liquid containing these sulfides migrated below the 

pond liner. This may cause the formation of hydrogen sulfide gas. Since there is a slight 

potential for this gas onsite, detector tubes will be periodically utilized to determine 

hydrogen sulfide concentrations onsite. 

5.2.2.6 Tetrachloroethene 

Tetrachloroethene is a volatile colorless liquid with a chloroform-like odor. It has an 8 hour 

PEL-TWA of 339 mg/m3. Airborne exposures to 100 ppm causes slight eye irritation. 

Concentrations between 100 and 216 ppm cause lightheadedness, burning in the eyes, 

congestion of the frontal sinus, thickness of the tongue, and difficulty in motor coordination. 

High airborne concentrations greater than 2000 ppm can result in unconsciousness. 

5.2.2.7 Phenol 

Phenol is a semi-volatile, white, crystalline mass, which turns pink or red if not perfectly 

pure. Phenol has a PEL-TWA of 19 mg/m3 (5 ppm). Airborne concentrations of 48 pprn 

can cause irritation of the nose, throat, and eyes. Higher concentrations can also cause 

irritation to the eyes, skin, and mucous membranes. Phenol is an experimental carcinogen 

and teratogen. 

0221722446IR9-13-7. WPF 
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5.2.2.8 pH 
Sludge and liquid stored within the Solar Ponds have pHs between 7.3 and 10.2. A pH of 

7.0 is considered neutral. The higher a pH rises above 7.0, the more corrosive the 

compound or mixture will be. Corrosive mixtures can cause skin irritation, dermatitis, and 

bums. Table 5.3 lists the pH of sludge and liquid in the Solar Ponds. 

5.3 EXPOSURE ROUTES 

Although contaminants described in the previous sections can enter the body through 

inhalation, ingestion, absorption, and injection, the most common exposure route for RFI/RI 

activities will be inhalation of contaminants in dust which will be generated throughout the 

site. In order to prevent inhalation of contaminants, administrative and engineering controls 

will be implemented to reduce airborne dust concentrations. If administrative and 

engineering controls are ineffective, or not feasible, personal protective equipment such as 

respirators, will be utilized to further reduce dust concentrations. In order to assess the 

health risks associated with airborne contaminants, a calculation is used to extrapolate the 

Maximum Airborne Concentrations (MAC) which will expose the worker to the 

contaminant’s PEL-TWA. This extrapolation procedure is described in Section 5.4. 

0 

5.4 MAXIMUM AIRBORNE CONCENTRATIONS (MAC) 

Since the available site characterization data was sampled for waste characterization 

purposes, this data cannot be directly utilized to determine human exposures. However, the 

waste characterization data can be extrapolated to determine the amount of contamination 

which will become airborne. This extrapolation is performed by determining a maximum 

airborne dust concentration in milligrams per cubic meter (mg/m3). This value determines 

the approximate amount of dust which a worker must inhale in order to exceed the OSHA 

PEL-TWA for a specific compound. When performing this calculation, a given compound 

concentration in parts per million (ppm) is divided by 1 million ppm. This calculation yields 0 
022/722446/R9-13-1 .WPF 
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the fraction of a specific compound in a given media. Next, the Permissible Exposure Limit 

(PEL) - Time Weighted Average (TWA) for the specific compound is divided by the 

fraction of the compound in the given media. This yields the MAC which a worker can 

inhale before exceeding the PEL-TWA for the specific compound. 

concentration (Ppm) = The fraction of the compound in a given media 
1 , ~ , ~  

PEL-TWA for the compound in question 
The fraction of the compound in a given media 

= The Maximum Airborne Dust cone. 

A summary of non-radioactive contaminants of concern is presented in Table 5.3. This table 

provides the highest concentrations of the most toxic non-radioactive compounds present 

throughout the OU4 site. In addition, MACs are provided for each contaminant of concern. 

For a majority of the compounds in Table 5.3, the PEL-TWA for respirable nuisance dust 

of 5 mg/m3 would be reached before workers would be exposed to the PEL-TWA of the 

contaminants of concern. The only contaminant which has a MAC less than the OSHA 

respirable nuisance dust standard of 5 mg/m3 is beryllium with a MAC of 1.27 mg/m3. The 

MAC for beryllium is calculated as follows: 

0 

Given: 

From Table 5.2 it is known that the maximum beryllium concentration in sludge is 

1570 ppm. 

From Table 5.2 it is also known that the PEL-TWA for beryllium is 0.002 mg/m3. 

022/722446/19-13-1 .WPF 
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1570 ppm of beryllium in sludge = o.oo16 
l,(wOOo 

Therefore, the Maximum Airborne Dust Concentration which workers can be 

exposed to without exceeding the PEL-TWA for beryllium is 1.25 mg/m3 

The respirable nuisance PEL-TWA dust of 5 mg/m3 is rarely reached during drilling 

activities. This is due to the fact that most of the soil brought to the surface while drilling 

is moist and therefore does not become airborne. In addition, engineering controls such as 

misting of dry soil will be implemented to reduce airborne dust concentrations. Therefore, 

it is highly unlikely that dust concentrations will reach high enough levels to require PPE 

for non-radioactive contaminants. 

0 

5.5 RADIONUCLIDE HAZARDS 

Workers may potentially be exposed to radionuclides during the RFI/RI. The risks from 

exposure vary according to the dose the worker receives, the type of radiation a worker is 

being exposed to, and the route of exposure. 

The radionuclides of concern throughout the OU4 site include plutonium-239, americium- 

241, and uranium-233, 234, and 238. These radionuclides emit the majority of their 

radiation as alpha particles. Alpha particles do not penetrate the skin and are relatively 

harmless outside the body. However, once inhaled, these particles can cause internal 

damage. Relatively few beta particles and gamma photons are released. The beta and 

gamma radiations that are produced are of low energy. Beta particles can only penetrate 

the eye and outer layers of the skin and are also more of an internal hazard. Gamma 
@ 
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photons can penetrate the body and internal organs. Therefore, this type of radiation is an 

external hazard. However, gamma photon emission is not expected to be a hazard due to 

the low concentrations of contaminants. 

5.5.1 Derived Air Concentrations 

The hazard analysis of OU4 radionuclide contamination was completed by utilizing data 

presented in the Phase I RFI/RI Final Workplan (U.S. DOE, 1992) which was obtained 

between 1986 and 1991 for waste characterization. These data are located in Appendix E. 

In order to extrapolate human exposure to radionuclides present at OU4, Maximum 

Estimated Airborne Concentrations (MAC) were determined for both invasive and non- 

invasive procedures. These levels were then compared to Derived Air Concentrations 

(DAC), which are airborne radionuclide specific concentration limits set up by the DOE to 

limit radionuclide exposure through inhalation. If MACs are above one tenth of the DAC 

for a specific nuclide, DOE requires the use of respiratory protection. Table 5.4 lists 

radionuclides found in several areas of OU4. In addition this table provides a maximum 

specific activity in liquid, sludge, and soil media and gives MACs and DACs for each 

radionuclide. Specific activities for each radionuclide were determined through laboratory 

analysis. Table 5.5 lists the maximum dust concentration allowed in order to stay below one 

tenth of the DAC. If work site dust concentrations exceed these levels, respiratory 

protection must be utilized. The formulas and calculations used to derive the MACs and 

DACs are described in Appendix F. 

A mass loading approach has been utilized in determining the DAC for OU4. Formulas 

and calculations of DAC are described in the U.S EPA document number EPA 520/1-9-90- 

016, Transuranium Elements - Volume 2: Technical Basis for Remedial Actions, dated June 

1990. Specific information on RFP is provided in Chapter 6, Radiological Assessment - 0 
0221722446IR9-13-7.WPF 
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Rocky Flats Plant. Sections 6.1 - 6.2.8 which relate to mass loading calculations are 

included in Appendix F of this HASP. 

In order to determine employee exposures during the RFI/RI, daily real time radiation 

monitoring as well as personal monitoring will be performed. These values will be 

compared with calculated maximum dust concentrations in order to stay below the DAC for 

invasive and non-invasive procedures. 

The DOE has established DACs for specific radionuclides, that are the maximum levels 

which can be inhaled by workers. However, the DOE has established a policy requiring all 

radiation exposure to be reduced to levels "As Low As Reasonably Achievable" (ALARA). 

To reduce employee exposure to radionuclides during OU4 activities, administrative and 

engineering controls will be utilized to suppress airborne dust concentrations. If these 

controls cannot sufficiently reduce dust concentrations to a safe level, personal protective 

equipment will also be utilized. 

a 

5.5.2 

The potential for employee exposure to radionuclides depends on the following factors: 

Site Conditions and Site Activities Which May Create Potential Radionuclide 
Exposures 

Radioactivity levels of sludge and liquid present in the ponds, and the amount of 
airborne dispersion of radionuclides when RFI/RI activities commence; 

Radioactivity levels inside the ponds once they are cleaned out; 

Radioactivity levels of soils surrounding the ponds; and 

Radioactivity levels encountered when drilling activities are performed below the 
pond liner. 

022fl22A46IR9-13-7 .WPF 
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In addition, procedures performed during RFI/RI activities may also contribute to exposure 

to radionuclides. These procedures include the following: 

Drilling operations; 

Soil Sample collection; 

Decontamination of workers and equipment; 

Driving of vehicles and heavy equipment in radionuclide contaminated areas; and 

Maintenance and repair of process equipment. 

As stated above, administrative, engineering, and personal protective equipment controls will 

be utilized to reduce airborne radionuclide concentrations, and exposures will be kept 

ALARA. 

@ 
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6.0 PHYSICAL HAZARD IDENTIFICATION AND ANALYSIS 

In addition to the chemical hazards described in the preceding chapter, a variety of physical 

hazards may be present throughout OU4 during RFI/RI activities. These include 

temperature stresses, noise, adverse weather conditions, and mechanical hazards. 

0 6.1 HEATSTRESS 

In the spring, summer, and fall, temperatures in the Denver area can reach 100°F. A 

combination of these high temperatures, the use of personal protective equipment, and 

strenuous field work may result in heat stress. 

Heat stress is caused by external heat sources such as high ambient air temperature and 

direct sunlight, or internal body heat build-up resulting from heavy work or prolonged use 

of such protective gear as encapsulating suits. Heat stress manifests itself in four disorders 

listed from most to least severe. 

Heat Stoke; 

Heat Exhaustion; and 

Heat Cramps. 

022l722446119-13-1 .WPF 
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These disorders and their symptoms are discussed below. 

additional information on monitoring and prevention of heat stress disorders. 

Section 13.11.1 provides 

6.1.1 Heat Stroke 

Heat stroke results from excessively high body temperatures which, in turn, disturb or 

interfere with the body's own heat regulating system. Normally, the body sweats, producing 

moisture for evaporation from the skin which is an effective cooling process. During heat 

stroke, this perspiration evaporation cooling process is interrupted, resulting in a rapid 

increase in internal body temperature. 

Continuous exposure to high temperatures for as little as three hours can produce heat 

stroke. Symptoms of heat stroke may include any or all of the following: 

Body temperature extremely high, often 106°F and above; 

Red, hot and dry skin (sweating is absent); 

Pulse is rapid and strong; 

Possible convulsion or collapse; and 

Possible disorientation or unconsciousness. 

If an individual has a body temperature of 104°F or higher, but is sweating, the individual 

is probably in a stage just before heat stroke. Therefore, this individual should be treated 

for heat stroke. 

6.1.2 Heat Exhaustion 

Heat exhaustion results from a failure of the circulatory system to compensate for the 

increased blood flow demands caused from dehydration, which in turn, results from profuse e 
O221722446IR9-13-7 .WPF 
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sweating. Heat exhaustion can lead to heat stroke if it is not treated immediately. 

Symptoms of heat exhaustion may include any or all of the following: 

- t  - ..” 3 .  * 

Slight elevated or reduced body temperature; 

Clammy and pale skin; 

Profuse sweating; 

Low blood pressure (pulse may be weak); 

Tired and weak; 

Dizziness or giddiness; 

Nausea or vomiting; 

Muscle cramps; and 

Fainting. 

6.1.3 Heat Cramm 

Heat cramps occur when working prolonged hours where profuse sweating takes place. 

Heat cramps can hinder work activities or cause a potential hazardous situation such as 

when working at high levels. Heat cramps are caused by a loss of salts resulting from 

sweating over a long period of time. Symptoms of heat cramps include painful muscle 

cramps and spasms; profuse sweating, vomiting, and/or convulsions; and normal, or near 

normal, pulse and blood pressure. Treatment for heat cramps includes resting in a shaded 

area, gentle massages to the affected areas, and drinking electrolyte fluids every 15 minutes 

for one hour if the individual is not vomiting. If the heat cramps are not relieved by giving 

fluids, and the symptoms continue, the individual should be taken to a medical facility. If 

an individual is on a low sodium diet or is taking diuretics, a physician should be consulted. 

022/722446/19- I 3-1. WPF 
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6.2 COLDSTRESS 

In the fall, winter, and early spring temperatures in the Denver area can fall below freezing. 

A combination of low temperatures, wet clothing, and strenuous field work can result in cold 

stress. 

Work activities conducted in cold weather can lead to severe health problems ranging from 

skin injury to loss of fingers or toes. Cold stress is caused by loss of body heat from 

radiation, conduction, convection, or evaporation. In addition, human factors that can 

contribute to cold stress include cardiac or respiratory conditions, fatigue, inadequate sleep, 

food, or water, and dehydration. Conditions of cold stress are discussed below. Workers 

must be able to recognize all signs and symptoms of cold stress on themselves as well as on 

their co-workers. Section 13.11.2 provides additional information on the monitoring and 

prevention of cold stress disorders. 
0 

6.2.1 Hwothermia 

Hypothermia is the progressive lowering of the body temperature and rapid mental and 

physical collapse. Hypothermia is the most serious of the cold stress disorders. Extended 

exposure to cold with aggravating circumstances such as moisture, wind, fatigue, inadequate 

clothing, and heavy perspiration with rapid cooling can play a major role in hypothermia. 

A personnel wearing wet clothes can develop hypothermia in temperatures as high as 50°F. 

In the early stages of hypothermia, the body begins to lose heat faster than it can be 

produced. When the body can no longer generate enough heat to overcome the loss, the 

body temperature begins to drop. This effects the ability of the brain to make rational 

judgements and may result in loss of muscular control or consciousness. Hypothermia can 

result in death if not treated. 

O22/722446/R9-13-7 . W F  
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66.2 Frostbite 

Frostbite is the freezing of some part of the body due to exposure to very low temperatures. 

Frostbite usually affects the hands, feet, ears, and exposed areas of the face. There are 

three stages of frostbite based on the amount of skin damage. The three stages of frostbite 

are frostnip, superficial frostbite, and deep frostbite. Symptoms of each are discussed below. 

Symptoms of frostnip include red skin which later becomes pale or waxy white, tingling, 

stinging, or coldness followed by numbness. Superficial frostbite results in the skin turning 

white or gray-white with a waxy appearance. In addition, the skin is firm to the touch and 

there is usually little or no feeling in the area. Deep frostbite results in the skin being pale, 

cold and solid to the touch, and all sensation is lost. Blisters and swelling follow thawing 

0 of parts. 

6.3 WEATHER HAZARDS 
The primary weather hazards which occur at the RFP include lightning and high winds. 

These are described in the following sections. 

6.3.1 Lightning 

Severe thunderstorms are common in Colorado in the spring, summer and fall. These 

thunderstorms often produce dangerous lightning which is a potential electrocution hazard. 

If a worker is struck by lightning, the shock can cause cardiac arrest, or death. The dangers 

associated with lightning increase when work is performed in flat open spaces, such as OU4, 

elevated work places, and on tall structures and equipment. In open areas, when working 

in elevated work places, or when working on or in water, all work will stop when thunder 

is heard or lightning strikes are sighted. 

022/722446/19-13-7. WPF 
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6.3.2 High Winds 

In the Denver area, high winds are possible throughout the year. High winds can cause 

contaminated water, sludge, and soil to become airborne and therefore increase the chance 

for worker overexposure to contaminants. Therefore, work will be restricted when sustained 

wind speeds reach 15 miles per hour (mph). If sustained wind speeds of 35 mph are 

measured, all outdoor work will stop. The EG&G meteorologist will determine wind speeds 

and maintain a liaison with the contractor's SSHO or designee to report adverse weather 

conditions. 

6.3.3 Snowstorms 

Working in snow can create several types of hazards. Snow can create slippery conditions. 

This can, in turn, result in more slip and fall injuries. Working in cold, wet conditions 

produced by snowstorms can also lead to cold stress. 

6.4 SUNBURN 
Sunburn can result in painful, red, swollen or blistered skin. Sunburn is usually a first- 

degree burn of the first layer of the skin (epidermis), and the effects may not be noticeable 

or felt for several hours after exposure. Treatment for sunburn includes the pouring of cool 

water on the affected area as quickly as possible and elevation of burned limbs. Ice or ice 

water can compromise bloodflow and cause further tissue damage. Advanced cases may 

require medical treatment. 

6.5 BIOLOGICAL HAZARDS 

Biological Hazards throughout the OU4 site include bites from ticks, spiders, wasps, and 

rattlesnakes. An additional biological hazard includes contact with human blood and body 

fluids. This could occur during emergency first aid treatment. An example Bloodborne 

Pathogen Program is located in Section 15.0 of this HASP. a 
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6.6 NOISE 
Noise is a potential hazard associated with operation of drill rigs. The hazards associated 

with excessive noise include workers being startled, annoyed, or distracted; physical damage 

to the ear; pain; temporary and/or permanent hearing loss; and communication interference 

that may increase potential hazards due to the inability to warn of danger and proper safety 

precautions. 

Table 6.1 provides Threshold Limit Values (TLVs) for noise as published by the American 

Conference of Governmental Industrial Hygienists (ACGIH). OSHA also has published 

Noise Standards. However, noise guidelines published by the ACGIH are more 

conservative. 

6.7 ERGONOMIC HAZARDS e 
Ergonomic hazards associated with construction activities at the OU4 site include drilling, 

soil sampling, geophysical investigations, and vadose monitoring. These activities will subject 

workers to repetitive, forceful, and sometimes awkward movements and body positions. 

6.8 UNDERGROUND UTILITIES AND PIPELINES 

EG&G will clear proposed borehole locations of all underground utilities prior to the 

contractor beginning invasive activities. Damaging underground utilities during invasive 

activities could lead to electric shock, explosion, exposure to toxic materials, and serious 

injury. 

6.9 MECHANICAL HAZARDS 
Several types of mechanical hazards exist throughout the OU4 site. These hazards are 

associated with equipment utilized onsite, as well as with different work activities being a 
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Duration Per Day 
Hours 

16 

TABLE 6.1 
THRESHOLD LIMIT VALUES FOR NOISE 

Sound Level 
dBA* 

80 

8 

4 

85 

90 

112 

114 

1 I8  

105 

110 

I 115** I 
* Sound level in decibels are measured by a sound level meter, conforming as a minimum to the requirements 

of the American National Standards Specification for Sound Level Meters, S1.4 (1971 Type S2A, and set to 
use the A-weighted network with slow meter response). 

** No exposure to continuous or intermittent noise in excess of 115 dBA. 
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performed. Table 7.1 lists the hazards associated with work activities and equipment and 

provides safety measures to be implemented in each situation. 

6.10 VIBRATION 

Ajackhammer will be utilized throughout the Solar Ponds area to break through the pond 

liners where boreholes will be drilled. Jackhammer use can cause excessive vibration. This 

vibration can lead to biomechanical diseases such as White Finger Disease. 

6.11 ELECTROMAGNETIC RADIATION 

Ground penetrating radar which will be used during the geophysical investigation, is a 

source of electromagnetic radiation. This type of radiation can also cause eye damage and 

has been linked to cancer. a 
6.12 SLIPS, TRIPS, AND FALLS 

Obstacles such as heavy equipment, drill rigs, rocks, and vegetation can also cause slips, 

trips, and falls onsite. Only a minimum field crew should be in the vicinity of heavy 

equipment. In addition, the Solar Ponds area should be cleared of rocks and other obstacles 

before field work starts. 

6.13 HAZARD COMMUNICATION 

Several hazardous materials as defined by OSHA in 29 CFR 1910.1200 will be utilized 

and/or potentially encountered during the OU4 RFI/RI. In order to comply with the 

OSHA Hazard Communication standard, the SSHO will obtain Material Safety Data Sheets 

(MSDS) for all hazardous materials utilized during the course of the project. The MSDS 

will be kept onsite and made available to field team members upon their request. The 

hazards of these materials will be communicated along with other site hazards using site 

specific training and periodic safety briefings as necessary. 

022/722446/19-13-7 .WPF 
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MSDSs for all chemicals the contractor may be utilizing onsite are provided in Appendix 

J. 
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Environmental Restoration Management 

7.0 HAZARD EVALUATION 

Potential hazards which exist at the OU4 site were evaluated by reviewing the work plan 

and existing data regarding the liquid, sludge, and soil present onsite. In addition, physical 

hazards which may be encountered by field team members and subcontractor personnel 

during RFI/RI activities have also been evaluated. These hazards include chemical 

exposure from contaminated air and soils; physical hazards such as noise, weather 

conditions, heavy equipment, and motor vehicles; ergonomic hazards associated with drilling 

activities; and encounters with native wildlife. They shall be covered in site specific training 

and during daily safety briefings. The following briefly describes some of these anticipated 

hazards and guidelines. 

a 

Although the chemical hazards of acetone, tetrachloroethene, hydrogen sulfide, cyanide, and 

ammonia were described in Section 5.0, these compounds are only present in small 

quantities. Therefore, it is estimated that these chemicals will not be a hazard onsite. In 

addition to these chemical hazards, site-specific mechanical hazards briefly presented in 

Section 6.0 are summarized in Table 7.1. All data utilized to perform this hazard evaluation 

were obtained from the Solar Evaporation Ponds Closure Plan published by Rockwell 

International in 1988, A Summary of Chemical Analvses of Sludge and Water published by 

Dames & Moore in 1991, and the EG&G Rocky Flats Environmental Database (RFEDs). 
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7.1 SITE HAZARD SUMMARY 

Pond sludge was analyzed for waste characterization purposes between 1986 and 1991. 

Sludge samples were analyzed for volatile organics, semi-volatile organics, anions, metals, 

and radionuclide specific activities. A limited amount of soil sample data exists. The vast 

majority of these samples are not of surficial soil. Soils were analyzed for metals and 

radionuclide specific activity. Characteristics of all contaminants of concern are described 

in Sections 5.0 - 5.2.17 and summarized in Tables 5.1 - 5.5. Hazards to be encountered in 

each site within OU4 are detailed below. Maps showing locations of the sites are provided 

in Figures 3-1 and 3-2. Site-specific action levels are also listed in Table 10.1. 

7.1.1 Pond 207-A 

Sludge and soils in Solar Evaporation Pond 207-A indicate maximum chromium and 

cadmium concentrations of 19,700 parts per million (ppm) and 10,500 ppm, respectively. 

Exposures to these metals above regulatory limits are not expected. However, 1570 ppm 

of beryllium in sludge have been measured in this area. If airborne dust concentrations 

exceed 1.3 mg/m3, it is possible that beryllium levels will reach or exceed the PEL. In 

addition, data from soil samples indicate specific activities of americium-24 1 and plutonium- 

239 to be 930 picoCuries per gram (pCi/g) and 438 pCi/g, respectively. These radionuclides 

were also found in sludge with specific activities of 4400 and 3700 pCi/g, respectively. If 

soil dust concentrations rise above 0.001 mg/m3 in Pond 207-4 the MAC of these 

radionuclides will be exceeded. Because it is difficult to detect airborne dust at levels this 

low using real-time equipment, personal breathing zone samples will be obtained to 

document airborne radionuclide specific activities for determination of appropriate control 

procedures. Plutonium concentrations will be analyzed by either EPA Method 908.0, which 

is an isotopic analysis, or EPA Method 908.1, a fluorometric method. In addition, plutonium 

and americium will be analyzed by hydrofluoric acid and nitric acid digestion. In addition 

to inhalation hazards, the pond liquid is alkaline with a pH of 9.9. This may present a 
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hazard during drilling activities and may require the use of a Tyvexs coverall suit if liquid 

has migrated through the pond liner. It is anticipated that the liquids will be absent at that 

time. 

7.1.2 

All three 207-B solar ponds indicate low levels of metals and radionuclides in sludge and 

soil. The highest radionuclide specific activity present in this area is 0.89 pCi/g for uranium- 

238. However, surficial soil samples have not been obtained in the vicinity of the 20743 

ponds. Even if surficial soil samples do indicate low contaminant concentrations, caution 

should be observed due to possible windblown dispersion caused by the close proximity of 

the 207-B ponds to pond 207-A. If airborne dust concentrations rise above 0.25 mg/m3 in 

air, airborne radionuclide concentrations will be near the MAC and respirators will be worn. 

However, engineering and administrative controls will be in effect in an attempt to maintain 

dust levels below 0.25 mg/m3. Liquid in Pond 207-B central is also alkaline with a pH of 

9.1. This may require the use of a chemical protection suit during drilling and sampling 

activities if liquid is still present at the time of the field activities. It is anticipated that the 

liquids will be absent at that time. During invasive procedures performed in this area, 

breathing zone samples will also be obtained. 

Pond 207-B North, Central, and South 

e 

7.1.3 Pond 207-C 

This pond exhibits specific activities of 13,000, 2,100, and 40,000 pCi/l for americium-241, 

plutonium-239, and total uranium present in the pond liquid. If airborne dust 

concentrations rise above 0.50 mg/m3, radionuclide concentrations will be near the MAC 

and respirators will be worn. Liquid in Pond 207-C is also alkaline with a pH of 10.2. This 

may require the use of a chemical protection suit during drilling and sampling activities if 

liquid is still present at the time of the field activities. It is anticipated that the liquids will 

be absent at that time. 

0221722446/R9-14-1 .WPF 
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7.1.4 

The ITS is located to the north of the solar ponds within OU4. Radionuclide specific 

activities and metal concentrations in the ITS are low. The highest specific activity in this 

area is 2.8 pCi/g for total uranium. If airborne dust concentrations exceed 5 mg/m3, 

respirators will be worn. However, administrative and engineering controls will be utilized 

to keep dust concentrations below 5 mg/m3. 

In terceD t or Trench Svs t em 

7.1.5 OriPinal Pond Sites 

Soil samples obtained in the area where the original ponds were located, indicate a 

maximum beryllium concentration of 7.9 ppm. In order to exceed the PEL for beryllium, 

airborne dust concentrations would have to exceed 253 mg/m3. Radionuclide concentration 

appears to be low in this area. The highest specific activity measured was 18 pCi/g for 

plutonium-239. If airborne dust concentrations rise above 0.50 mg/m3, radionuclide levels 

will approach the MAC and respirators will be worn. 

7.1.6 

Radionuclide and metal concentrations are also low in the area. The highest specific 

activity for this site is 10.37 pCi/g for plutonium-259. If airborne concentrations reach 

0.50 mg/m3, respirators must be worn. 

North and East of Pond 207-A 

7.1.7 

Soil samples to the east and south of OU4 indicate low contaminant levels. Radionuclide 

concentrations are also low in this area. Plutonium-239 is present in 2.2 pCi/g. If airborne 

dust concentrations exceed 0.5 mg/m3, respirators will be worn. 

East and South of OU4 

022/722446/19-14-1 .WPF 
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7.1.8 Conch sion 

Ponds 207-A and 207-C have the potential to produce the highest chemical concentrations, 

pHs, and radionuclide specific activities during RFI/RI activities. In other locations 

throughout OU4, the respirable dust standard PEL of 5 mg/m3 is expected to be reached 

before the PEL of the specific chemical hazards in question. However, due to the absence 

of data characterizing soils below the pond liners, unexpected hazards can be encountered 

anywhere, at anytime during RFI/RI activities. Therefore, breathing zone samples as well 

as other types of ongoing health and safety monitoring will be performed during the entire 

RFI/RI. 

In addition to the chemical hazards present throughout OU4, mechanical dangers are also 

associated with RFI/RI activities and equipment. These hazards are listed in Table 7.1. 

022fl22446IR9-14-1 .WPF 
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8.0 EMPLOYEE EXPOSURE AND ENVIRONMENTAL MONITORING 

Employee exposure and environmental monitoring will be conducted at the OU4 site for the 

following reasons: 

To assess the adequacy of required personal protective equipment; 

To avoid entrance to hazardous environments; 

To assess the need for medical assistance and testing for potentially exposed 
personnel; 

To assist in the determination of response actions in the event of an 
emergency; 

To assess the risk to the public and the environment due to potential offsite 
releases; and 

To record and provide employee exposure data in accordance with 0SH.A 
regulations. 

Monitoring will be conducted using real-time instrumentation and personal sampling 

following procedures and methodologies recommended and required by either OSHA or 

NIOSH. Monitoring will consist of area sampling for various hazards, including volatile 

0 organics and particulates. 

0221722446IR9-14-1 .WPF 
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This section will detail requirements for monitoring, discuss levels of specific hazards, and 

provide actions to be taken at these levels. The section will also outline calibration 

requirements for various monitoring instrumentation. In addition, this section will describe 

appropriate quality control and documentation procedures, as well as recordkeeping 

requirements. Contaminants and corresponding monitoring equipment to be used by the 

contractor should also be included in this section. 

8.1 MONITORING RESPONSIBILITIES 

The HASP has set action levels and current monitoring requirements. If site conditions 

change or activities modified, the PHSM will develop new action levels and monitoring 

procedures including methods and frequencies. The SSHO will be responsible for 

conducting all monitoring and related tasks. The SSHO will be responsible for determining 

appropriate actions based on the results of real-time monitoring. All air monitoring results 

and data will be incorporated into the daily log of the SSHO. 

8.2 REQUIRED MONITORING EQUIPMENT 

Several types of monitoring equipment will be required to conduct necessary monitoring at 

the OU4 site. This equipment will include a real-time photoionization detector (PID); and 

a real-time aerosol monitor as well as personal sampling pumps and filter media. 

If monitoring results indicate that levels of contaminants may exceed PEL'S, integrated 

sampling equipment will be required as determined by the PHSM for personal exposure 

monitoring. The various types of monitoring equipment are discussed in subsequent 

sections. 

022/722446/R9-14-1 .WPF 
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8.3 REALTIME MONITORING 

8.3.1 Particulate/Aerosol Monitoring 

Field team members will monitor particulate concentrations on a continuous basis during 

all dust generating activities. Monitoring will be completed with the use of a MiniRam real- 

time aerosol monitor. This instrument will measure aerosol concentrations over a range of 

0.01 mg/m3 to 100 mg/m3. The monitor also provides preferential response to the 

respirable size particulate of 0.1 to 10 microns (pm). 

The monitor will be located where the area of highest exposure will be encountered as 

determined by the SSHO based on site observations and work activities. The MiniRam will 

be calibrated and maintained according to the manufacturer’s recommended procedures. 

The SSHO will be responsible for maintaining and calibrating the instrument. Action levels 

for airborne dust concentrations are found in Table 10.1. 

8.32 Organic Vapor Monitoring 

Although data indicates that organic vapors are not present onsite in hazardous 

concentrations, field team members will monitor organic vapors using a PID during site 

operations. The PID is sensitive to organics found at OU4. The SSHO or designate will 

monitor organic vapors at breathing zone height during RFI/RI activities. 

Action levels for health, safety, and emergency response actions are listed in Table 10.1. 

Action levels are based on the relative response of the measuring instrument to the 

contaminants being monitored, Permissible Exposure Limit, and the protection factors of 

the respirators worn in each level of protection. 

The PID will be calibrated daily according to the manufacturer’s recommendations and 

guidelines. The SSHO or designee will calibrate the PID daily using isobutylene. In 0 
022/722446/119-14-1 .WPF 
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addition, the SSHO will measure background levels of organic vapors daily at the support 

zone. 

Responses to action levels will take place when organic vapor readings are sustained for 

more than 30 seconds and less than two minutes apart. When at least three readings of 30 

seconds or more, less than two minutes apart from one to the other are recorded, 

appropriate responses will be taken. 

8.3.3 

When organic vapor or particulate levels exceed background levels, the SSHO will report 

this information to the PHSM. The PHSM will then advise the SSHO as to when 

operations should cease, levels of protection upgraded, and/or emergency re- 

sponse/contingency plans initiated. 

Real-Time Monitoring Data Reporting and Documentation 

The SSHO will record all real-time air monitoring data on the log sheet as shown in 

Appendix G. This log sheet will be completed daily for each piece of real-time monitoring 

instrument used. Calibration data will be recorded on the Calibration Check Sheet located 

in Appendix G. 

8.4 PERSONAL SAMPLING PUMPS 

Personal sampling pumps will be utilized in accordance with National Institute of 

Occupational Safety and Health (NIOSH) methods 7300,0600, and 0500 to collect samples 

for inductively coupled plasma (ICP) metals, beryllium, chromium, respirable dust, and total 

dust. These methods are provided in Appendix L. Appendix H contains Personal Sampling 

Pump Calibration Sheets and Air Sample Data Sheets. Dust samples will then be analyzed 

for total dust, respirable dust, and radionuclide specific activity. Beryllium samples will be 

@ analyzed for total beryllium. 

@221722446/R9-14-1 . W F  
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Personal samples will be obtained throughout OU4. Personal sampling pumps will be 

placed on personnel having the highest exposures as determined by the SSHO. Personal 

samples will be obtained during the first two or three days of invasive activities in each Solar 

Evaporation Pond. In addition, personal samples will also be taken during the first day of 

invasive activities outside of the Solar Evaporation Ponds. Personal sampling results will 

determine if levels of protection should be upgraded or downgraded. 

8.5 SMEARmPE PAPER 

Smear/wipe paper will be utilized to perform smear tests to verify that equipment meets 

DOE and EG&G radiological limits before leaving OU4. Guidelines for releasing 

equipment are presented in Table 11.3. 

@ 8.6 LITMUS PAPER 

Litmus paper will be utilized to monitor the pH of any liquid and/or saturated soils 

encountered during RFI/RI activities. 

8.7 

During drilling operations within the solar ponds, at least one employee working in worst 

case areas specified by the SSHO shall wear a direct reading instrument measuring hydrogen 

sulfide and hydrogen cyanide concentrations. This instrument must have an alarm which 

triggers when contaminant concentrations reach the PEL. 

HYDROGEN SULFIDE AND HYDROGEN CYANIDE DIRECT READING 
INSTRUMENTS 

8.8 DETECTOR TUBES 

Ammonia concentrations throughout OU4 shall be measured utilizing a Sensidyne Detector 

Tube Pump with corresponding Detector Tubes. 

022/722446/R9-14-1 .WPF 
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8.9 SOUND LEVEL METERS 

A sound level meter will be utilized to determine employee noise exposures during all 

drilling and jackhammering activities. If sound levels rise above 85 decibels on the A scale 

(dBA), hearing protection must be utilized. 

8.10 RADIONUCLIDE AIR MONITORING 

The maximum airborne dust concentration will be measured with the MiniRam respirable 

dust meter. The Maximum Expected Airborne Concentrations (MAC) of radionuclides in 

dust will then be extrapolated according to the calculations presented in Appendix E. 

Measured dust concentrations will then be compared to the lowest MACs as listed for each 

specific location in Table 5.6. 

8.10.1 The Ludlum, Model 12-1A Radiation Detector 
e 

A Ludlum, Model 12-1A Radiation Detector with Alpha Probe will be utilized to measure 

external alpha particle concentrations. 

Acceptable airborne radionuclide particulate concentrations are based on DACs as 

described in Appendix F. Table 5.6 provides MACs and DACs for radionuclides present 

throughout OU4. The Ludlum Model 12-1A with a Model 44-9 Beta, and Gamma probe 

will be utilized to qualitatively measure all total surface contamination (fixed plus 

removable). 

8.10.2 Thermoluminescent Dosimeters 

A Thermoluminescent Dosimeter (TLD) with a section for neutrons will be utilized to 

measure external dose equivalent exposures. These TLD badges will be replaced and 

analyzed by EG&G personnel once every three months. The TLDs must not be exposed 

to excessive heat or X-ray machines. e 
022/722446/R9-14-1 .WPF 
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All instruments except the TLD must have been calibrated within the last 12 months and 

checked daily. Radionuclide air sampling methodology must be utilized at OU4. These 

specifications are described in Manual No. 3-21000-OPS-EMRG Environmental 

Management Radiological Guidelines Manual and in Rockv Flats Radiological Operating 

Instructions (ROI) 4.1. 

8.10.3 RAM-4 Radiation Monitor 

The RAM-4 Radiation Monitor will be used to measure external fixed radiation. 

8.1 1 DECONTAMINATION MONITORING 

All employees leaving the OU4 must have a whole body alpha frisk before leaving the site. 

If a frisk performed with a Ludlum Model 12-1A with an air propositional probe indicates 

levels greater than 250 counts per minute (cpm) per 100 square centimeters (cm2), the 

individual must undergo decontamination before leaving the site. In addition, if total alpha 

contamination is greater than 300 dpm per 500 cm2, the individual must undergo 

decontamination before leaving the site. The Environmental Health and Safety Specialist 

(EHSS) will perform this monitoring. 

8.12 SURFACE CONTAMINATION SURVEYS 

The EHSS will also perform monitoring for surface contamination present on equipment 

utilized throughout the OU4, in the break trailer, storage areas, and changing rooms. The 

frequency of these surveys will be determined by the SSHO. Specific surface contamination 

monitoring procedures are classified in Environmental Management Radiological Guideline 

(EMRG) 3.1. 

0221722446lR9-14-1 .WPF 
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9.0 EMPLOYEE TRAINING 

9.1 GENERAL 

Employee training programs for field activities at RFP will conform with the OSHA 29 CFR 

1910.120, as well as EG&G, and DOE requirements. Any personnel working in or regularly 

entering the site (other than the support zone) for performing or supervising work, for 

health, safety, or administrative purposes, or for maintenance or any other site related 

purposes, must comply with the training requirements. Employee training requirements are 

given in Table 9.1. 

0 

9.2 40-HOUR H&S TRAINING 

All field employees must have completed the 40-hour basic health and safety training 

required under OSHA 29 CFR 1910.120. In addition, all field employees shall be required 

to receive a minimum of 3 days of onsite training under the supervision of a trained and 

experience supervisor. This supervised field experience must be documented. In addition, 

this initial training must be updated annually with 8 hours of offsite training. 

Individuals who have not completed required courses, or cannot show evidence of 

completing required training, will not be permitted to enter the site to perform hazardous 

022/722446/R9-14-1 .WPF 
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activities. The training requirements are intended to provide employees with the knowledge 

and skills necessary to perform hazardous waste site operations with minimal risk to their 

safety and health. 

9.3 SUPERVISOR TRAINING 

All site supervisors must have completed an 8-hour training session for supervisors at 

hazardous waste sites, the basic 40-hour training course, and 3 days of onsite training. The 

supervisor training must address worker-on-the-job training, in addition to safety planning 

and legal aspects of managing hazardous waste site workers. 

9.4 RADIATION WORKER TRAINING 

In addition to the training requirements discussed above, all field employees shall be 

required to receive the 8-hour EG&G sponsored Environmental Radiation Worker Training 

Class. This course is required by DOE Order 5480.11 and is used to educate employees 

about standard industry radiation protection procedures. 

9.5 SITE SPECIFIC TRAINING 

All Project Team employees participating in EG&G RFP field activities shall also receive 

site specific training. The site specific training shall be conducted by the SSHO with 

assistance and/or consultation from the PHSM as necessary. 

Prior to commencement of field activities, site specific training shall be conducted for all 

OU4 personnel, including subcontractors, working on the RFI/RI. The site specific training 

shall consist of an initial health and safety briefing on the following information: 

Names of personnel and alternates responsible for site safety and health; 

Safety, health, and other hazards present on the site; 

022/722446/19-14-1 . W F  



EG&G ROCKY FLATS PLANT Manual No.: RFPIERM-94-00037 0 FINAL REPORT HEALTH AND SAFETY PLAN Revision No. : Rev. 0 
FOR OPERABLE UNIT 4, SOLAR Page: 4 o f 6  

ROCKY FLATS PLANT Oreanization: ItKM 
EVAPORATION PONDS Effective Date: 2 5 I D Q C  

Use of personal protective equipment, e.g., emergency escape respirator; 

Work practices by which the employee can minimize risks from hazards; 

Safe use of equipment on the site; 

Medical surveillance requirements including recognition of symptoms and 
signs which might indicate over-exposure to site hazards; 

Site control measures; 

Decontamination procedures; and 

Emergency response procedures for RFP. 

Briefings Will also be conducted for any OU4 employees participating in field activities at 

a later date. All health and safety briefings will be documented. 0 
All field personnel must be provided with and read a copy of this HASP. At the end of the 

initial site specific training, attendants should sign a safety compliance agreement form, 

presented in Appendix A, stating that they have read, understand, and agree to comply with 

the provisions of the HASP. Individual’s refusing to sign the form will not be permitted to 

work at the site. 

9.6 DAILY SAFETY BRIEFINGS 

The SSHO or designee will conduct daily safety meetings prior to the day’s field activities 

and document them in the project safety log book. A review of primary hazards related to 

site activities and modifications to safety and work procedures will be discussed. Daily 

weather reports will be reviewed and field personnel notified if temperature extremes or 

inclement weather could potentially threaten field personnel and activities. Work/rest 

regimes and other potential weather-related restrictions will be conveyed. After attending 

daily safe riefings, workers must sign the site safety briefing form located in Appendix I. 
- Y+ 
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9.7 HAZARD COMMUNICATION 

According to 29 CFR 1910.120, hazardous waste operations must implement a hazard 

communication program meeting the requirement of 29 CFR 1910.1200. A copy of the 

contractor's hazard communication program will be retained in their main office. 

The hazard communication program must apply to all field team members and 

subcontractor employees working throughout OU4. This program covers the hazards of 

chemicals which will be utilized throughout the OU4 site. In addition, training requirements 

as well as the use and limitations of MSDS are covered in this program. 

9.7.1 

MSDS utilized by all field team members will contain information on physical 

characteristics, properties, routes of exposure, exposure limits, and symptoms of exposure 

for each hazardous material used for OU4 activities. The SSHO will keep a copy of all 

MSDS for compounds utilized throughout the OU4 site at the work site. These will be 

available for review by all employees, subcontractors, and site visitors. Most of the 

chemicals and radionuclides present on the OU4 site are waste products. Therefore, MSDS 

will not be supplied for these compounds. Sample field MSDSs are located in Appendix J. 

Material Safetv Data Sheets (MSDS) 

9.7.2 Training 

Before working on the OU4 site, all employees will undergo site-specific Hazard 

Communication Training. This training will outline the specific hazards of chemicals utilized 

by employees during RFI/RI activities. Employees will also be informed of the hazards of 

waste products which are present throughout the OU4 site. 

022/722446/R9-14-1 .WPF 
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9.8 TASK SPECIFIC TRAINING 

All contractor or subcontractor personnel involved in core logging activities must take the 

EG&G Core Logging Training Course. 

9.9 GENERAL EMPLOYMENT TRAINING 

All contractors and subcontractors working on OU4 activities must undergo one hour of 

General Employment Training (GET) in order to enter the OU4 site. This course covers 

Rocky Flats General Standard Operating Procedures (SOPS) relating to issues associated 

with working in a DOE facility. 

9.10 BLOODBORNE PATHOGEN TRAINING 

According to EG&G mandate, all field team members must have a bloodborne pathogen 

control program (BBPCP) in the event of exposure to body fluids when administering first 

aid procedures. This BBPCP requires that all employees who may potentially be exposed 
I to bloodborne pathogens be trained on how to recognize activities which involve exposure 

to potentially infectious materials, as well as the use and limitations of PPE. An example 

of the contractor's BBPCP is provided in Section 15.0. 

0 

9.11 RESPIRATOR FIT TESTING/TRAINING 

All employees working at OU4 must have been medically approved and fit tested for the 

use of a respirator. Employees must also be informed of respirator use, limitations, and 

up keep. 

9.12 DOCUMENTATION 

All training shall be certified with a training certificate or letter from the instructor. Copies 

of training completed by the contractor will be maintained by the PHSM and onsite by the 

0 SSHO. 

022/722446/R9-14-1 .WPF 
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10.0 PERSONAL PROTECTIVE EQUIPMENT 

The selection of personal protective equipment (PPE) for OU4 activities requires an 

evaluation of site specific contaminants and the concentrations and hazards that may be 

potentially encountered. The personal protective equipment and action levels established 

for project tasks are based on available data. As additional data and information become 

available, the PHSM will adjust personal protective equipment and action levels accordingly. 

Therefore, the personal protective equipment and action levels may change to provide the 

best possible protection and safety factors for contractor and subcontractor personnel 

participating in field activities. 

0 

10.1 UPGRADE AND DOWNGRADE 

All contractor and subcontractor personnel participating in field activities may suggest to 

upgrade or downgrade the levels of protection due to additional hazards encountered or 

eliminated. The decision to downgrade will require consultation and approval of the SSHO, 

the PHSM, and the PM. Under no circumstances will the level of protection be downgraded 

without seeking consultation and permission beforehand. If protection is upgraded two 

levels higher than what is required by the HASP, the SSHO will immediately contact the 

PHSM prior to conducting the task. The SSHO must contact the EG&G Health and Safety 

Liaison Officer when changes are put in place for the upgrade and downgrade of personal e 
022/722446/19-14-1 .WPF 
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protective equipment. Action levels for upgrading and downgrading are provided in Tables 

10.1 and 10.2 of this HASP. 

10.2 LEVELS OF PROTECTION 
Levels of protection have been defined in the EPA Standard Ouerating: Guide. Julv 1988, 

and also in the OSHA regulation, 29 CFR 1910.120. The levels of protection currently 

anticipated for field activities include Level D, Modified Level D, and Level C. The 

following is a brief description of the degree of protection provided by each level which may 

be used during field activities. These levels are basic guidelines. 

10.2.1 Level D 

Level D is basically a work uniform. Level D protection provides no respiratory protection 

and minimal skin and eye protection. It is anticipated that work performed in the buffer 

zone will require Level D protection. This level of protection includes grey cotton coveralls, 

required by EG&G, leather, latex, or nitrile work gloves, a hard hat, safety glasses, work 

boots, and ear plugs in area with noise levels greater than 85 dB. 

10.22 Modified Level D 

Modified Level D includes the use of chemical protective suits for dermal protection, and 

is necessary for field activities that may result in contact with contaminated water and soil. 

A full-face air purifying respirator equipped with organic vapor or dust cartridges, as 

determined by airborne contaminant levels described in Section 5.0, should be readily 

available for immediate upgrade to Level C. Modified Level D protection requires the use 

of the EG&G required grey coveralls, and/or tyvek chemical-resistant coveralls. Latex inner 

gloves and nitrile outer gloves must also be worn. In addition, steel-toed safety boots with 

outer latex boot covers are required. Furthermore, safety glasses with side shields must also 

be worn. If noise levels exceed 85 dB, hearing protection must be utilized. @ 
022/722446/19-14-3 .WPF 
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10.2.3 Level C 

Level C consists of the same protective clothing as in Modified Level D, with the addition 

of a full face air purifying respirator. While not anticipated, any upgrades to Level B 

(supplied air) will be done so upon recommendation by the PHSM or the SSHO. 

Upgrading PPE to Level B protection will require the use of airline respirators or self- 

contained breathing apparatus (SCBA). 

10.3 EOUIPMENT FOR LEVEL D, MODIFIED LEVEL D, AND LEVEL C 
PROTECTION 

The equipment required for the various field tasks is listed in Table 10.3. Adequate 

supplies of personal protective equipment will be available for all employees and at least 

two site visitors at all times. e 
10.4 RESPIRATORY PROTECTION PROGRGM 

Respiratory protection will be selected, used, and maintained in accordance with OSHA 29 

CFR 1910.134 and the contractor's Respiratory Protection Program. At this time, it is 

anticipated that negative pressure, full-face air purifying respirators with High Efficiency 

Particulate Absolute (HEPA) cartridges will be utilized as necessary during the OU4 

RFI/RI. Respiratory protection requirements for contractor and subcontractor employees 

have been discussed above. Implementation of those requirements and those discussed 

below will be the responsibility of the SSHO with guidance from the PHSM. 

10.4.1 Respiratory Selection 

Initial required respiratory protection will consist of full face air purifying respirators 

equipped with high efficiency particulate air (HEPA) cartridges. Modifications to 

respiratory protection will be based on air monitoring data and field activities. All 

respiratory equipment will be jointly approved by NIOSH and the Mine Safety and Health 

Administration (MSHA). 0 
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TABLE 10.3 

PERSONAL PROTECTIVE EQUIPMENT FOR LEVEL D, 
MODIFIED LEVEL D, AND LEVEL C 

Material Equipment 

Level D 

Work clothes (provided by employee) 

Coveralls Cotton 

Work gloves (or nitrile if liquids present) 

Cotton (preferred) 

Leather or nitrile 

Hard hat 

Safety glasses 

Work boots 

Ear plugs or muffs (in vicinity of heavy 
equipment) 

Face shield* 

Modified Level D 

Chemical resistant coveralls 

Inner gloves 

Outer gloves 

Safety boots (inner) 

Boot covers 

Hard hat 

Safety glasses 

Face Shield* 

Ear plugs or muffs (in vicinity of heavy 
equipment) 

Plastic 

Neoprene or leather with steel 
toe/shank 

Tyvek 

Latex 

Nitrile 

Neoprene with steel toe/shank 

Latex booties 

Plastic 

Level C 

Same as Modified Level D with addition of Full-Face Air Purifying Respirator with organic vapor 
cartridges or particulate (dust) cartridges or a combination of the two. 

* As required by PHSM or SSHO 
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In the unlikely event that Level B is required, OSHA 29 CFR 1910.134 states that breathing 

air shall meet the requirement of the specification for Grade D or better breathing air as 

described in the Compressed Gas Association Specification G 7-1966. Contractors will 

require a Certificate of Analysis from vendors of breathing air in order to show that the air 

meets this standard. 

Initially, respirators must be utilized according to action levels provided in Tables 10.1 and 

10.2. Once personal samples are obtained and analyzed for specific activity, action levels 

may be changed. 

10.4.2 Remirator Availabilitv 

Each individual on site requiring respiratory protection will be assigned a respirator in which 

the individual has been properly fitted. The individual will also receive a recloseable bag 

in which to properly store the respirator when it is not in use. Each individual receiving a 

respirator will place his/her name on the unit where it will not interfere with the seal and 

on the bag. Interchanging of respirators among workers will be strictly prohibited. 

All cartridges will be changed a minimum of once every two weeks. However, water 

saturation of the filter or dusty conditions may necessitate more frequent changes. Changes 

will occur when personnel begin to experience increased inhalation resistance, or 

breakthrough of a chemical warning property. A sufficient quantity of cartridges will be 

available. 

10.4.3 Fit Testing 

Pre-project respirator fit tests will be required of all contractor personnel and subcontractors 

who may wear negative pressure respirators at OU4. The test will utilize isoamyl acetate 

and irritant smoke. The fit test must be for the style and size of the respirator to be used 0 
022fl22446lR9- 14-1 .WPF 
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by each employee. Additionally, a positive and negative fit check shall be conducted each 

time a respirator is donned. 

10.4.4 Medical Certification 

Only workers who have been certified by a physician as being physically capable of 

respirator usage will be issued a respirator. Those who have not or cannot show proof of 

certification will not be permitted to enter the exclusion or contamination reduction zones. 

10.4.5 Inspection, Cleaning, and Storing 

Respirators will be checked periodically by the SSHO and inspected before each use by the 

wearer. All respirator and associated equipment will be decontaminated and wiped cleaned 

after each use. Respirator wipes will be located at the Decontamination Pad. Upon 

cleaning, respirators will be thoroughly dried and placed into the supplied storage bag. The 

bagged respirator will then be stored when not in use in a location away from temperature 

extremes, sunlight, dirt, or hazardous chemicals which may degrade the integrity of the 

respirator. An inspection checklist is provided in Table 10.4. 

10.4.6 Miscellaneous Respirator Requirements 

Normal eyeglasses cannot be worn under a full-face respirator because the temple bars 

interfere with the respirator's sealing surfaces. For workers requiring corrective lenses, 

special spectacles designed for use with respirators will be provided. Only gas permeable 

contact lenses shall be worn with any type of respirator. 

No personnel who have facial hair which interferes with the respirator's sealing surface will 

be permitted to wear a respirator. Personnel who report to work with interfering facial hair 

will be asked to shave prior to initiating daily activities. If the individual refuses, he will be 

dismissed from the site until he does report with interfering facial hair removed. 0 
0221722446/19-14-1 .WPF 
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TABLE 10.4 

PERSONAL PROTECTIVE EQUIPMENT 
INSPECTION CHECKLIST 

Type of Personal Protective Equipment Inspection 

Inspected for imperfect seams, tears, malfunctioning 
closures, discoloration, and stiffness 

Chemical Protective Suit 

Gloves 

Air Purifying Respirators 

Blow in new gloves to check for leaks, also check 
for tears and punctures 

Check respirator material for pliability, 
deterioration, and distortion; 

Check face shields for cracks and fogging; 

Check cartridges to make sure they are the proper 
type for intended use, that the expiration date has 
not passed, and that they have not been previously 
opened; and 

Always perform positive and negative pressure 
checks before use. 
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10.5 

Action levels for upgrading personal protection and initiating emergency response actions 

are detailed in Tables 10.1 and 10.2. 

ACTION LEVELS FOR UPGRADING PROTECTIVE EQUIPMENT 

022i7224461R9-14-1 .WPF 
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11.0 DECONTAMINATION AND PERSONAL HYGIENE 

Decontamination and personal hygiene procedures will be the responsibility of the SSHO. 

All personnel will be trained in the specific steps for decontamination prior to entering the 

exclusion zone. The SSHO will inspect decontamination procedures and correct any 

deficiencies. 0 
Decontamination procedures will take place at the new decontamination pad east of 

Pond 207-B North. The principal health hazards which could be associated with inadequate 

decontamination procedures at this pad include inhalation and skin exposure to beryllium 

and radionuclides. The following sections will discuss the proper decontamination 

procedures. Decontamination operations will comply with EG&G RFP EMD Manual 

Operation SOP, Manual 5-21000-0PS, Procedure Number FO. 12, Rev. 2. 

11.1 DECONTAMINATION 

This section will outline decontamination procedures for personal and equipment, as well 

as cleaning of the decontamination area. In addition, disposal of generated wastes will also 

be addressed in this section. 

022/722446/R9-14-1 .WPF 
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11.1.1 Personal Decontamination 

All personnel leaving the Exclusion Zone (EZ) must be decontaminated using a soap and 

water wash solution, and a water rinse. Decontamination shall take place in the 

Contamination-Reduction Zone (CRZ) and is mandatory for all personnel exiting the EZ. 
The CRZ shall consist of the following: 

Fencing or some type of enclosure to prevent unauthorized traffic from 
entering the area; 

Step off pad and ancillary decontamination equipment; 

A separate exit and entry way to prevent cross contamination; and 

A sheet of plastic or polyethylene where decontamination equipment will 
located. 

Workers leaving the EZ will remove all disposable PPE in the CRZ. All PPE will be 
e 

removed prior to the removal of respirator equipment. The sequence for Level C 

decontamination is outlined in the following. Figures depicting Level D and Level C 

decontamination sequences should be provided as figures to this section. 

Place all equipment and supplies on plastic drop cloth provided; 

Remove hard hat and place in box next to plastic drop cloth; 

Remove all tape and place in waste container provided; 

Remove boot covers and place in waste container provided; 

Remove outer gloves and place in waste container provided; 

Remove disposable coveralls and place in waste container provided; 

Check for radiological contamination; 

Remove and wash respirator and place in storage bag provided; and 

022/722446lR9-14-1 . W F  



EG&G ROCKY FLATS PLANT Manual No.: RF'€'/ERM-9400037 
FINAL REPORT HEALTH AND SAFETY PLAN Revision No.: Rev. 0 

Page: 3 o f 9  FOR OPERABLE UNIT 4, SOLAR 

ROCKY FLATS PLANT Organization: 
p- L @ EVAPORATION PONDS Effective Date: 1 w ,  2 pt&J 

Remove inner gloves and place in waste container provided. 

Removal of PPE should be conducted in a manner to prevent skin contact with the outer 

portion of PPE. 

The SSHO or designee(s) shall be responsible for assisting personnel leaving the E2 in 

decontamination procedures. Decontamination support personnel will assist in the 

following: 

Setting up wash stations for decontamination procedures; 

Setting up waste containers for disposal of PPE; 

Providing a plastic drop cloth for segregation of equipment needed to be 
decontaminated; 

Segregating of equipment on plastic drop cloth; 

Washing and rinsing off of personnel leaving the EZ; 

Removing and placing PPE in waste containers provided; and 

Bagging respirators. 

Table 11.1 provides a list of equipment needed for decontamination of personnel and PPE. 

All decontamination procedures for handling of PPE will be conducted in accordance with 

EG&G RFP EMD Manual Operation SOP, Manual 5-21000-0PS, Procedure Number F0.6, 

Rev. 2. 

11.12 Eauiument Decontamination 

Instruments or pieces of equipment that require decontamination will remain in the CRZ 

until they are adequately decontaminated and confirmed to be free of surface and internal 

radiological contamination ( < 20 disintegrations per minute (dpm)/100 square centimeters 
@ 

022/722446/R9-14-1 .WPF 
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TABLE 11.1 

EQUIPMENT NEEDED FOR DECONTAMINATION 
OF PERSONNEL AND PERSONAL PROTECTIVE EQUIPMENT 

Equipment USe 

Plastic Drop Cloths 

Waste Containers 

Decontamination Solution 
(soap and water) 

Long-Handled, Soft-Bristled Brush 

4B Kim-Wipes 

Contaminated PPE and sampling 
equipment may be deposited 

Storing solid and liquid waste that must be 
discarded 

To remove contaminants 

Help wash and rinse off contaminants 

For wiping PPE 

Radiation Monitor Screen for radiation contamination 

Organic Vapor Monitor Screen for organic vapors 

Lockerslcabinets Storage of decontamination clothing, 
equipment, supplies 

Emergency Showers Emergency Decontamination 

Soap and Water Solution To remove contaminants 

LockersKlosets Storage of clean clothing and personal 
items 

e 022/'722446/160.WPF 
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(cm2) of removable alpha radioactive Contamination), and visible residue. Decontamination 

procedures include the removal and disposal of plastic wrapping, and wiping down exposed 

surfaces using a cloth moistened with a soap and water solution. Table 11.2 provides a list 

of supplies needed for decontamination of equipment. Decontamination of general 

equipment will be conducted in accordance with EG&G RFP EMD Field Procedures SOP, 

Manual 5-21000-0PS, Procedure Number F0.3, Rev.2. 

Large equipment, such as drill rigs, will be checked for radiation contamination, as needed, 

to meet radiological decontamination standards of 500/100 cm2 total radioactive 

contamination (fixed plus removable). Once this is accomplished, the equipment will be 

steam cleaned and remonitored prior to being transferred from the Pad. Equipment leaving 

the CRZ will be monitored as outlined in Section 18.10 of the EG&G Health and Safety 

Practices Manual prior to removal from the CRZ. Decontamination of heavy equipment 

will be conducted in accordance with EG&G RFP EMD Manual Operation SOP, Manual 

5-21000-0PS, Procedure F0.4, Rev 2. 

Equipment will not be removed from the site until it has been determined that it has met 

the radiological contamination standards of < 20 dpm/ 100 cm2 of removable radioactive 

contamination, or 500 dpm/100 cm2 total radioactive contamination (fixed plus removable). 

In addition, a Property Release Evaluation Form must be completed and approved by 

EG&G Radiological Engineering Department prior to removing the equipment offsite. 

Vehicles used in potentially radioactive areas will also be checked for radioactive 

contamination. This will be conducted prior to any vehicle leaving the RFP site. Radiation 

Control Limits are listed in Table 11.3. 

022/722446/R9-14-1 .WPF 
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TABLE 11.2 

EQUIPMENT NEEDED FOR DECONTAMINATION 
OF FIELD SUPPLIES, INSTRUMENTS, AND EQUIPMENT 

~~ ~ 

EquipmentUse 

Plastic Drop Cloths 

Waste Containers 

High Pressure Wash or Steam Cleaner 

Kim-WiDes e Radiation Monitor 

Organic Vapor Detector 

Contaminated equipment may be deposited and 
segregated 

Storing contaminated equipment that must be 
discarded 

To remove contaminants 

For wiping equipment 

Screen for radiation contamination 

Screen for organic vapors 

a M2/722446/161 .WPF 
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TABLE 11.3 

Removable 
, 

Smears (dpm/100cm2) Swipes (dpm) 

20 N/A 

20 N/A 

RADIATION CONTAMINATION CONTROL LIMITS 

Total Fixed Plus 
Removable 

(dpm/lOOcmz) 

500” 

500” 

I TABLE I: ALPHA LIMITS 

Removable 
Area Smear (dpm/100cm2) 

Uncontrolled 200 

Area 

Total Fixed Plus Removable 
(dpm/ 100cm2) 

5,000”’ 

Uncontrolled 

Controlled 

Radiological 

Controlled 

~~~~ 

200 5,0000’ 

1,000 5,000”’ 
A 

Radiological I 200 I 500“’ 1 5,000’2’ 

Minimum detectable activity using the Ludlum Model 12-lA with air proportional detector. Total Efficiency 
(instrument and detector) is 50%. 250 cpm equals 500 dpm. No activity per area is specified since swipes 
are not used to quantify activity levels. 

500 dpm/100cm2 is the DOE limit for Uncontrolled and Controlled Areas. 5000 dpm/100 cmz is the DOE 
limit for Radiological areas. The minimum detectable activity using the Ludlum Model 12-lA with air 
proportional detector of approximately 50 cm2 is lo00 dpm/100 cm2 which corresponds to a 250 cpm 
instrument meter reading. 

5000 dpm/100 cm2 is the DOE limit for Uncontrolled and Controlled Areas and is the Rocky Flats limit for 
Radiological Areas. The minimum detectable activity (MDA) using the Ludlum Model 31 rate meter with 
the 44-9 pancake GM detector is 5oooO dpm/1000 cm2. This corresponds to a meter reading of 200 cpm. 
The maximum allowed background for this MDA is 100 cpm with the instrument range switch on the X1 
setting. 
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11.1.3 Samples Collected 

Samples collected during field activities require a blanket property release evaluation and 

will be checked for radioactive contamination and decontaminated prior to removal from 

the site. Decontamination procedures include decontaminating containers using a soap and 

water solution. If samples test positive for radioactive contamination, they will not be 

permitted to leave the site. Samples shipped offsite must comply with applicable DOT 

regulations including 49 CFR part 107. Handling of residual samples will be conducted in 

accordance with EG&G RFP EMD Field Procedures SOP, Manual 5-21000-0PS, Procedure 

Number F0.9, Rev. 2. 

11.1.4 

The CRZ will be kept clean and orderly by the SSHO and/or contractor in charge of the 

decontamination pad. The SSHO or his/her designee will ensure plastic bags or barrels are 

provided for the disposal of PPE, and adequate amounts of decontamination supplies are 

available. In addition, the SSHO or his/her designee will ensure the wash/rinse water is 

changed daily. Handling of decontamination water and wash water will be conducted in 

accordance with EG&G RFP EMD Manual Operation SOP, Manual 5-21000-0PS, 

Procedure Number F0.7, Rev.2. 

Cleaning of the Decontamination Area (CRZ) 

11.1.5 Disposal of Generated Wastes 

The waste liquid generated onsite will be stored and treated at the decontamination pad. 

All solid wastes generated (i.e., disposable PPE), will be contained in 55-gallon drums and 

left onsite until project completion. These drums must be labeled in accordance with 

applicable regulations. 

022/722446/R9-14-1 .WPF 
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11.2 PERSONAL HYGIENE 

Personnel will be prohibited from smoking, chewing, eating, or drinking except in designated 

areas in the Support Zone (SZ). Personnel will be required to change in the provided 

changing facilities into EG&G issued coveralls, which will be removed by EG&G, and 

laundered by EG&G at the end of the day. Lockers will also be provided to store personal 

items. In addition, all employees working onsite must also take a shower in the Contractor 

shower facilities before leaving the plant. 

022/722446/R9-14-1 .WPF 
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12.0 MATERIALS HANDLING 

Several hazards may be associated with material handling activities. Operations which may 

create materials handling hazards include but are not limited to vehicle operation, drilling 

activities, loading, unloading and moving of equipment, use of hand tools, and utilization of 

electric motors. These materials handling activities can cause injuries such as cuts, lower 

back trauma, muscle sprains, broken bones, and electrocution. After more equipment 

design and construction information becomes available, more specific materials handling 

procedures will be outlined. 

@ 
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13.0 ACCIDENT PREVENTION PLAN 

This Accident Prevention Plan (APP) along with the rest of the HASP will be the accident 

prevention policy of the contractor and its subcontractors during work at the RFP. Details 

of the APP are presented below. 

13.1 PERSONNEL RESPONSIBILITIES 

All contractor and subcontractor employees participating in RFP RFI/RI activities are 

expected to conduct themselves and their actions in a manner so as to minimize the 

potential for accidents. All field team members supervisory personnel will be responsible 

for seeing that individuals under their direct supervision are aware of the standard operating 

procedures for field activities and that they are carrying out the procedures in a safe 

manner. Variations in procedures or the addition of new procedures from this document 

must have the written approval of the PHSM prior to initiation. The SSHO will have day 

to day responsibility for enforcing this APP. 

13.2 EXPECTED SAFETY HAZARDS 

Section 5.0 and 6.0 discusses the hazards anticipated during site work at RFP. In summary, 

these hazards include: 

Chemical - inhalation or skin contact with metals and radionuclides; 
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Weather/Temperature Extremes - the weather can bring extreme heat, 
severe rainstorms, high winds, lightning, cold temperatures, and snow; 

:. r- - 

Physical - including noise from heavy equipment, use of hand tools, motor 
vehicle operation, and hazards from the sun (ultraviolet radiation - sunburn); 
and 

Ergonomic - including heavy lifting and use of hand tools. 

Overall, the hazards related to the RFP OU4 activities are low to moderate. 

13.3 SUBCONTRACTOR SUPERVISION 

All contractor and subcontractor personnel will comply with all provisions of the HASP. 

Subcontractor personnel will be required to attend all safety meetings and to read, review, 

and understand the provisions of the HASP dependent upon their assigned responsibilities. 

Each of the subcontractor personnel will be required to sign the acknowledgement form 

found in Appendix A of the HASP. 

0 

The subcontractor must provide proof that personnel meet the training, fit-testing, and 

medical surveillance requirements of the HASP if their activities will expose them to 

hazardous conditions. In addition, the subcontractor supervisory personnel must meet with 

the SSHO and the appropriate site task foreman daily to review activities for each day the 

subcontractor is onsite. A summary of this meeting will be logged in the SSHO field log. 

The subcontractor will cease operations at any time if requested by the SSHO or the site 

task foreman. This request may be as a result of an observed safety violation, impending 

hazard not known to the subcontractor, or for any other reasonable cause known to the 

SSHO or the site task foreman. 
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13.4 SAFETY MEETINGS 

The SSHO will give a health and safety briefing prepared with the PHSM prior to initiation 

of field activities. This briefing will be of sufficient duration to address all of the material 

covered in this HASP. All contractor and subcontractor personnel that will be participating 

in field activities should have had the opportunity to read this HASP prior to this initial 

meeting so that any questions they have can be addressed at the initial meeting. 

Contractors will notify appropriate RFP representatives of this meeting so that they may 

review emergency and plant operating procedures with the employees. 

Prior to commencing field activities each day, a short health and safety briefing will be 

conducted by the SSHO to address the day’s activities as is necessary. The daily safety 

briefing will serve to notify individuals of any deficient areas that need to be corrected or 

operations changes made that affect field work. The briefing will emphasize the specific 

concerns associated with the day’s planned field activities. Daily weather reports will be 

reviewed to determine work/rest regimen. The SSHO will complete the form shown in 

Appendix I following each meeting and retain the form as part of the project files. 

13.5 FIRE PREVENTION AND PROTECTION 

To minimize the potential for fires, and to reduce the impact of any fire, proper fire 

prevention and protection procedures will be followed. The following list includes some of 

the most often cited fire prevention and fire protection requirements, but it is not intended 

to be all inclusive: 

No smoking is allowed in the exclusion zone or contamination reduction 
zone; 

All storage, handling, and use of flammable and/or combustible liquids, e.g., 
vehicle fuel, etc., must be under the supervision of the SSHO or a person 
designated by the SSHO and the requirements of OSHA’s Hazardous 
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Communication Standard (29 CFR 1910.1200) must be adhered to, e.g., 
training, Material Safety Data Sheets (MSDS) on site, etc.; 

Electrical lighting is the only means acceptable for artificial illumination 
where flammable liquids, vapors, fumes, dusts, or gases may be present. All 
electrical equipment and installations must be in accordance with the 
National Electric Code for Hazardous Areas; 

Portable fire extinguisher shall be provided where necessary (see below), 
inspected, and maintained in accordance with National Fire Protection 
Association Regulation # 10, Portable Fire Extinguisher; 

An ABC fire extinguisher, rated not less than 10 lb shall be provided within 
50 feet of an areas in which more than five gallons of flammable or 
combustible liquids or five pounds of flammable gas are being used; 

At least one portable fire extinguisher not less than 2-1/2 lb must be 
provided on all vehicles used for transporting or dispensing flammable or 
combustible liquids; 

Personnel will avoid driving and parking vehicles where tall vegetation may 
come in contact with hot tail pipes and catalytic converters; 

All spills of flammable and combustible liquids will be cleaned and 
containerized immediately; and 

Rubbish, rags, or other combustible material will be placed separately from 
areas where flammable or combustible liquids are stored, handled, or 
processed. 

In the event of a fire or explosion, appropriate emergency responses will be followed, as 

presented in Section 14.0 of this HASP. 

13.6 SITE HOUSEKEEPING 

The site will be kept in a neat, organized, and orderly fashion. Items such as tools, 

equipment, hoses, etc. will be kept picked up to minimize tripping and falling hazards. Used 

disposable clothing and equipment will be placed in drums immediately upon removal and 
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the drum lids replaced. Drums will not be filled to the point where the lid will not fit 

without force. Tall vegetation within a 10 ft radius of ignition sources, will be cut to a 

height of one inch or less. 

The SSHO will inspect the site daily for housekeeping. These inspections will be recorded 

in a written fashion and maintained with the project log. 

13.7 MECHANICAL EOUIPMENT INSPECTION 

Inspection of mechanical equipment will be conducted as follows: 

Before any machinery or mechanized equipment is placed in use, it shall be 
inspected and tested by a competent mechanic and certified to be in safe 
operating condition. Records of tests and inspections shall be maintained 
at the site by the contractor shall become part of the official project file, and 
shall be made available upon request of the designated authority; 

The SSHO shall designate an individual to be responsible for the inspection 
of all machinery and equipment daily and during use to make sure it is in 
safe operating condition. Tests shall be made at the beginning of each shift 
during which the equipment is to be used to determine that the brakes and 
operating systems are in proper working condition; 

Preventive maintenance procedures recommended by the manufacturer shall 
be followed; 

Any machinery or equipment found by the contractor or designated authority 
to be unsafe shall be deadlined and its use prohibited until unsafe conditions 
have been corrected. A tag indicating that the equipment shall not be 
operated nor the tag removed shall be placed in a conspicuous location on 
the equipment. The tag shall remain until it is demonstrated to the 
individual deadlining the equipment that it is safe to operate. Where 
possible, lockout procedures shall be used; 

Inspections or determinations of road conditions and structures shall be 
made in advance to assure that clearances and load capacities are safe for 
the passage or placing of any machinery or equipment; and 
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Other standard operating procedures as outlined in Section 18.0 will be 
followed. 

13.8 

Initial first aid procedures will be conducted and evaluated by the SSHO or his designate. 

If the injury or situation cannot be handled with first aid, the SSHO will instruct personnel 

to call for emergency help as outlined in the emergency response procedures in Section 17.0. 

The SSHO, or his designate will be currently certified in multimedia first aid and CPR by 

FIRST AID AND MEDICAL FACILITIES 

the Red Cross or equivalent organization. 

Complete first aid, medical information, and the type and location of emergency equipment 

can be found in Section 17.0 of the HASP. 

0 
13.9 SANITATION 

Sanitation of the site will follow requirements of 29 CFR 1910.120(n). For the RFP, the 

following procedures will be implemented: 

There will be an adequate supply of potable water kept in clean, tightly 
closed containers with a tap. Containers used for distributing potable water 
will be marked. Where disposable cups are used, an appropriate receptacle 
will be nearby for proper disposal of the cups; 

All non-potable water sources will be clearly marked; 

Toilet facilities will be provided onsite. This facility will be equipped with 
a locking mechanism from inside. If the facility is portable, it will be 
serviced on a weekly basis; 

Shower and changing facilities will be cleaned on a daily basis and sanitized 
weekly. The facilities will be appropriately heated or cooled. They shall 
provide enough storage space for each worker to store and maintain street 
clothing and work clothing in a clean fashion. RFP currently has working 
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shower facilities in the contractor yard which can be used by the contractor’s 
employees and subcontractors; and 

Manual No.: 

i ,. 
EVAPORATION PONDS Effective Date: a’-. - i 5 4994 

All individuals who enter the exclusion zone will be required to follow 
decontamination procedures as outlined in Section 11.0 of the HASP. 

The following is a list of additional health and safety practices for health and safety concerns 

which have not been specified elsewhere in this HASP. 

13.10 CONTAMINATION AND EXPOSURE PREVENTION 
Contractor and subcontractor personnel participating in field activities at RFP have the 

potential to become contaminated during the following activities: 

Contact with contaminated soils; 

Sitting or kneeling on the ground in the exclusion zone; 

Corning in contact with contaminated equipment; and 

Inhaling contaminated dusts. 

Exposure to hazardous or contaminated materials shall be kept to a minimum by adherence 

to the recommended personal protective equipment and decontamination procedures. All 

Contractor and subcontractor personnel are expected to follow contamination avoidance 

work practices. 

As much care as is feasible will be used to prevent contamination of small equipment. 

Sampling and monitoring instrumentation will not be set on potentially contaminated 

surfaces. 
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13.11 ONSITE MEDICAL MONITORING 

In addition to the provisions of the contractor’s medical surveillance program, onsite medical 

monitoring of personnel should be performed for projects where heat stress or cold stress 

is a major concern. These are described below. 

13.11.1 Heat Stress Monitoring 

When activities at RFP take place during weather conditions where temperatures are above 

70 degrees Fahrenheit (OF), heat stress symptoms will be monitored closely and a work/rest 

regime will be developed on a daily basis by the SSHO. The work/rest schedule will be 

dependent on weather conditions encountered. Physiological monitoring of deep body 

temperature and body water loss will not be feasible. Heart rate monitoring will be possible 

during break periods. During activities which do not require PPE, heat stress monitoring 

consistency of heart rate measurements will be initiated by the SSHO when temperatures 

reach 80°F during tasks considered light to moderate and 75°F during heavy work loads. 

During activities which do require PPE, the SSHO will initiate heart rate monitoring when 

temperatures reach 75°F for light to moderate work loads and 70°F for heavy work loads. 

A 10-minute break will be taken at these times to allow the SSHO to check heart rates. If 

individuals’ heart rates are 110 beats per minute or less, they can resume work. If greater 

than 110 beats per minute, individuals will break another 10 minutes, and the next work 

period will be shortened by 33 percent. If the heart rate is still above 110 at the end of that 

10-minute period, the individual will be decontaminated and rest in the support zone for at 

least one hour. These periods will be modified as employees become acclimatized to the 

heat. 

To prevent heat-related illness, each site personnel will be required to drink at least eight 

(8) ounces of water or electrolyte-added drink at each break and at least 16 ounces at lunch. 

In addition, self-monitoring and buddy monitoring will be essential in order to prevent any 
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heat stress illness. If the dry bulb air temperature exceeds 7OoF, the SSHO or designee 

shall monitor employees for any potential symptoms of heat stress or any unusual behavior. 

These measures, in addition to training on heat stress, should help prevent any heat stress 

illness from occurring. Section 6.1 provides information on heat stress disorders, how to 

identify symptoms of each, and emergency response actions. 

If the air temperature remains below 7OoF, the following work schedule is aguideline for 

all levels of protection listed in this HASP: 

2 hours - work; 

15 minutes - rest; 

2 hours - work; 

45 minutes - lunch; 

2 hours - work; 

15 minutes - rest; and 

2 hours - work. 

Rest means minimal physical activity. Rest should be accomplished in the shade. Any 

activity requiring only minimal physical activity can be performed during rest periods, e.g., 

preparation of sampling documentation, other paperwork requirements. 

13.11.2 Cold Stress Monitoring 

When activities at RFP take place during weather conditions where temperatures are below 

freezing, cold stress symptoms will be monitored closely and a work/rest regime will be 

developed on a daily basis by the SSHO. The work/rest schedule will be dependent on 0 
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weather conditions encountered. Physiological monitoring of deep body temperature will 

not be feasible. In cold weather, precautions should be taken to prevent cold exposure by 

wearing properly insulated garments and taking warm-up breaks when necessary. When 

temperatures are at or below freezing, provisions will be implemented for additional full 

body protection. In addition, workers will be warned not to allow even inadvertent contact 

of bare skin with items having a surface temperature below 19.5"F. For exposed skin, 

continuous exposure is not permitted for an equivalent chill temperature at or below 25.5"F. 

To prevent cold-related illness, all site personnel will be required to drink plenty of fluids. 

In addition, self-monitoring and buddy monitoring will be essential in order to prevent any 

heat stress illness. Environmental monitoring using the air temperature and wind speed 

indices to determine wind chill will be conducted to determine work/rest schedules 

accordingly. If ambient air temperature is below freezing, the SSHO or designee shall watch 

employees for any potential symptoms of cold stress or any unusual behavior. These 

measures, in addition to training on cold stress, should help prevent any cold stress illness 

from occurring. Section 6.2 provides information on the types of cold stress disorders, hot 

to identify symptoms of each, and emergency response actions. 

a 

If the air temperature remains above freezing, the following work schedule is aguideline 

for all levels of protection listed in this HASP: 

2 hours - work; 

15 minutes - rest; 

2 hours - work; 

45 minutes - lunch; 

2 hours - work; 
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2 hours - work. 

15 minutes - rest; and 

Rest means minimal physical activity. Rest should be accomplished in heated areas. Any 

activity requiring only minimal physical activity can be performed during rest periods, e.g., 

preparation of sampling documentation, other paperwork requirements. 

13.12 BUDDY SYSTEM 

Contractor and subcontractor personnel shall adhere to the buddy system when conducting 

field activities at RFP, meaning that they will work in groups of at least two when wearing 

personal protective equipment or when working in exclusion or decontamination areas. 

Prior to initiating activities in any exclusion area, field personnel will check in with the 

SSHO for clearance. Upon receiving clearance, field personnel may proceed with field 

activities. 

0 

13.13 ACCIDENT INVESTIGATION/REPORTING 

13.13.1 Accident Reporting 

Reportable accidents include, but are not limited to: 

Injuries to personnel of any magnitude; 

Tool or equipment failure which results or could result in serious injury; 

Fire or explosion of any magnitude; 

Vehicle accidents; and 

Exposure of unprotected personnel to toxic agents; 

Any damage to client or private property. 
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All injuries/illnesses, no matter how minor they appear, are to be reported to the 

employee's immediate supervisor. The SSHO and supervisor should then see to it that the 

incident is logged and properly reported. 

Under no circumstances will an injured employee drive himself/herself to the hospital, 

clinic, etc. An employee with minor injury may be transported by car after first aid 

treatment is given as decided by the SSHO. The employee who transports the injured 

person should be trained in first aid and CPR whenever possible. Any injury that is not 

minor, or when in doubt of severity of injury, will be transported by ambulance. 

Employees who require medical treatment or are involved in incidents where the employee 

requires transport to a doctor, hospital, clinic, etc., will not be allowed to resume work 

without a written statement from the treating physician. This statement should give 

diagnosis, date of return to work, and any work limitations. Should a statement such as 

"light duty" be given, the SSHO will call the treating physician to determine the exact 

restriction that is needed. 

@ 

13.13.2 Forms and Reporting Procedures 

13.13.2.1 Injurv/Illness Log 

An Injury/Illness Log will be kept at the OU4 site by the SSHO for injuries/illnesses and 

first aid treatment that is given to employees. All injuries, no matter how minor they 

appear, are to be logged. Minor injuries such as small cuts, scrapes, small first degree burns, 

and splinters that require only first aid treatment, are entered on this log only. Any incident 

that requires the completion of an Accident Report form must also be logged. Maintaining 

this log will help in meeting OSHA recordkeeping requirements and in responding to minor 

incidents before they become major. The original log should be retained in site records. a 
022n22446IR9-14-1 .WPF 
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13.13.2.2 Accident Report 

The contractor's Accident Report form located in Appendix K will be completed in the 

following work-related circumstances: 

Manual No.: 

,I: ZF; 

Any work-related injury involving muscles and joints (strains/sprains); 

All work-related back injuries; 

All work-related chemical exposures; 

Any work-related injury/illness which involves medical treatment (treatment by 
doctor, hospital, clinic, chiropractor, dentist); 

Any work-related accident that results in death of an employee; 

Any incident that involves property damage or questionable property damage but 
not necessarily employee injury; and 

Any work-related incident (near miss) in which an injury could have occurred and 
that attention is needed to prevent similar incidents from occurring and preventing 
an injury accident. 

Minor injuries such as scrapes, small cuts, small splinters that require first aid treatment 

only, do not require completion of the Accident Report. However, should condition of 

injury change and require medical treatment, then a report must be completed. If in doubt 

as to how to classify an injury (first aid or medical), complete the Accident Report. The 

Accident Report will be completed the day of the injury/accident. 

The SSHO shall: 

Notify the contractor's main office, the PHSM, the consulting physician, and the 
RFP site representatives, by telephone as soon as possible; 

Complete the accident report within 24 hours of the occurrence; 

022/722446/R9-14-1 . W F  



RF'PIERM-9400037 EG&G ROCKY FLATS PLANT Manual No.: 0 FINAL REPORT HEALTH AND SAFETY PLAN Revision No. : Rev. 0 
FOR OPERABLE UNIT 4, SOLAR Page: 14 of 15 
EVAPORATION PONDS 
ROCKY FLATS PLANT Omanization: ERM 

Effective Date: Zfi-' 1 5 

Have involved employee(s) review and sign the report; 

Send original report to the contractor's main office within 24 hours; 

Retain a copy of the report for site records; and 

Fill out any written reports required by EG&G. 

In the event an accident involves: 

fatal injury; 

five or more persons admitted to the hospital; or 

there is significant property damage (greater than $50,000), 

It will immediately be reported to the contractor's main office. This office will then conduct 

an in-depth investigation and the accident site should be left undisturbed if possible until 

released from the investigation. These situations will also be reported immediately to 

osHi4. 

13.14 SAFETY INSPECTIONS 

The SSHO will conduct and document daily safety inspections. These inspections will be 

recorded and maintained with the project files. All deficiencies noted during these 

inspections will be corrected as soon as possible depending upon seriousness of the 

deficiency. 

13.15 SAFE WORK PRACTICES 

Section 18.0 lists general work practices, standard operating procedures, and controls for the 

RFP site project. Following those general practices will assist in preventing accidents and 

0 exposures. 
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13.16 DUST CONTROL 

As a primary occupational health issue associated with this project relate to the inhalation 

of particulates, implementation of dust control measures will be an important control. A 

water spray or mist will be applied to the area in which grading, excavating, or compacting 

activities are being conducted. Only enough water should be applied to minimize dust 

emissions. If significant dust emissions cannot be prevented, the SSHO should be consulted 

regarding additional control measures, additional monitoring, or the use of personal 

protective equipment. 

13.17 PHASE-ACTIVITY HAZARD ANALYSES AND CONTROL 

There will be numerous activities conducted by the contractor in various locations of the 

OU4 site which will expose field personnel to the hazards described above. These activities 
include, but are not limited to: 

Mechanized and manual soil excavation; 

Transport of contaminated soils; 

Soil sampling; and 

Use of vehicles and heavy equipment. 

Tables 7.1 shows the hazards of the activities and the corresponding control procedures to 

be utilized at RFP. Many of the control procedures have been described elsewhere in the 

HASP. The tables will briefly describe control procedures and reference the appropriate 

sections of the HASP for a detailed explanation of the control mechanisms. 
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Environmental Res'ioration Management 

14.0 SITE CONTROL 

Controlling the spread of contamination and unauthorized access to the site will be 
accomplished through the use of work zones, communication, and site security. Each of 

these will be detailed below. 

14.1 WORK ZONES 

Prior to the commencement of RFI/RI activities at OU4, controlled zones of activity will 

be established as suggested by the NIOSH/OSHA/USCG/EPA's document titled 

"Occupational Safety and Health Guidance Manual for Hazardous Waste Activities." This 

will reduce the spread of any potentially contaminated material and reduce personnel 

exposure. The controlled zones will include the following: 

Exclusion Zone - where contamination does or could occur and where 
construction activities will take place; 

Contamination Reduction Zone - where decontamination operations will 
occur; and 

Support Zone - clean zone outside the contamination reduction zone. 
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Each work zone will be clearly identified on a site plan and/or delineated in the field with 

visible markings. This information must be communicated either verbally or through the 

use of diagrams to all contractor and subcontractor personnel. 

14.1.1 Exclusion Zone (EZ) 

An EZ will be established around each drilling area and around the location where the 

contaminated soils will be sampled and/or transported. In addition, a buffer area will be 

included in the EZ. The extent of the buffer area (i.e., 30 feet) and the exact location of 

each EZ will be based on site conditions and site entry points as determined by the SSHO. 

The exclusion zone will be posted with EG&G radiation work area signs and barriers will 

be used to demark the site entry points. A Radiation Work Permit (RWP) must be posted 

in accordance with the EMRGS. In addition, the RWP must be posted at all entry and exit 

points to the exclusion zone. At the present time, IHSS 101 is the Exclusion Zone. This 

will be modified as RFI/RI activities and conditions change. 

All contractor and subcontractor personnel entering the exclusion zone must wear the 

prescribed levels of protection as outlined in Section 10.0. Levels of protection may change 

if conditions change or if more data becomes available. In addition, all field team members 

entering the exclusion zone must meet the medical surveillance and training outlined in 

Section 9.0 and 16.0. An additional egress location will be established prior to entering the 

exclusion zone in case an emergency egress route is necessary during the emergency. The 

status of each exclusion zone will change as RFI/RI activities proceed. 

14.1.2 Contamination Reduction Zone (CRZ) 

This area will minimize the transfer of contaminants from the exclusion zone to the support 

zone and offsite and prevents personnel exposure. The CRZ provides physical separation 

between the exclusion zone and the support zone, and provides transition from using clean 0 
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to site-dedicated equipment. Personnel and equipment decontamination will occur in the 

CRZ. The CRZ shall be marked as such with visible markers. 

It is recommended that the CRZ be established on the east side of the protected area (PA) 

near the decontamination pad east of Pond 207-B North. The protected area is where all 

plutonium operation at RFP are located. For work performed in the buffer zone, the CRZ 

will be set up near the buffer zone decontamination pad, or other suitable area as 

determined by the SSHO. The contractor shower and changing facility is also available for 

use and will be coordinated with RFP plant representatives. The SSHO, with guidance from 

the PHSM will be responsible for setup of a contamination reduction corridor (CRC). All 
liquids from personnel and equipment decontamination will be contained and discharged 

to existing sumps and treatment systems. To the extent feasible, small equipment taken into 

the exclusion zone shall be covered or bagged/contained in such a way as to allow for 

removal and disposal of the cover to provide decontamination. Heavy equipment such as 

drill rigs will be decontaminated using a high pressure, hot water washer or steam cleaner 

in the designated contamination reduction corridor. 

a 

14.1.3 Support Zone 

The support zone shall be secured against active or passive contamination from the work 

site through distance from the EZ, physical separation by the CRZ, and decontamination 

procedures. The support zone will be established considering accessibility, current OU4 

activities, wind direction, and line-of-sight to work. Included in this area will be the site 

office, vehicle parking, beverages for personnel, and a shaded breakllunch area. The 

support zone will serve as the communication base, and will be supplied with at least one 

outside telephone line. Location of some facilities within the support zone may change as 

conditions chanQe. 
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14.2 SECURITY AND ACCESS CONTROLS 

Site security will be the same as that presently in place for the site. However, contractor 

equipment and facilities will be locked at the end of each work day by the PM or his 

designee. Access to the site outside of work hours will be prohibited for contractor 

employees and subcontractors. 

All visitors to the OU4 will be required to sign in and sign out, and a security log of all site 

access will be kept by the SSHO. Visitors will be briefed by the SSHO on health and safety 

procedures and will be escorted at all times on site. Visitors must be respirator fit-tested 

and trained in compliance with OSHA requirements to be allowed outside the support zone 

and into contaminated areas. 

14.3 COMMUNICATIONS 

EG&G will provide the contractor with a trailer equipped with hard-line telephone 

communications. Posted adjacent to the telephone will be emergency numbers, including: 

Plant security 

Plant fire department 

Plant ambulance; 

Plant medical building; and 

Plant emergency services. 

In addition, the list of contacts shown in Section 17.0 will be posted. 

EG&G supplied radios, as well as the EG&G public address system will be the primary 

methods of communication for employees involved in field activities. @ 
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14.4 PERMITS 

Activities throughout the OU4 site are controlled by the EG&G Radiation Work Permit. 

This permit describes job information, hazard descriptions, radiation safety requirements and 

permit duration. In order for the permit to be valid, approval signatures must be obtained 

before work commences. 

In addition to the Radiation Work Permit, site activities are controlled by EG&G soil 

disturbance requirements such as an Excavation Permit. Further controls include contractor 

and EG&G SOPS as well as training requirements. 

14.5 RADIOLOGICALLY CONTROLLED AREA 

OU4 is considered to be a Radiologically Controlled area (RCA) as well as a Radiological 

Area (RA). An RCA is designated when the contamination levels are below established 

standards, but radiological precautions may be necessary to alert workers of potential 

hazards. An RA is any area within an RCA with the following conditions: 

Where an individual can receive a dose equivalent greater than 5 mrem in 

1 hour at 30 centimeters (cm) from the radiation source or from any surface 

through which the radiation penetrates; and/or 

where airborne radioactive concentrations greater than one tenth of the 

derived air concentrations are present (or are likely to be); and/or 

where surface contamination levels exceed those specified in Table 11.3. 

@ Due to the RCA and RA status of OU4, signs must be posted around the entire area. 
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15.0 BLOODBORNE PATHOGEN EXPOSURE CONTROL PLAN 

Under EG&G directive, an example of the contractor's Bloodborne Pathogen Exposure 

Control Plan has been included in this HASP. This Bloodborne Pathogen Exposure Control 

Plan (BPECP) will be the bloodborne pathogen exposure prevention policy for all contractor 

and subcontractor employees who may come into contact with human blood or other human 

body fluids while working at RFP. Although all first aid procedures will be performed by 

EG&G personnel, this bloodborne pathogen control program will be followed in the unlikely 

event of contractor and subcontractor employee exposure to blood and body fluids. 

15.1 PERSONNEL RESPONSIBILITIES 

The following subsections outline responsibilities of Project Team members, supervisors, the 

PHSM, and the SSHO. 

15.1.1 Onsite Personnel 

All personnel participating in RFI/RI field activities are required to participate in 

occupational exposure to bloodborne pathogens training. In addition, Project Team 

employees are expected to read and understand this BPECP, and conduct themselves and 

their actions in a manner so as to minimize the potential for exposure to bloodborne 

pathogens. Employees are also responsible for immediately notifying their supervisor of any 

@ exposure incidents. 
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15.12 SuDenisors 

Supervisory personnel will be responsible for ensuring that individuals, under their direct 

supervision, are aware of the provisions set forth under this BPECP. These provisions 

include engineering and work practices, proper labeling requirements, PPE, and housekeep- 

ing. In addition, supervisors are responsible for ensuring their employees have received 

occupational exposure to bloodborne pathogens training. Supervisors are also responsible 

for reporting all exposure incidents to the SSHO or PHSM. 

15.1.3 PHSM and SSHO 

The PHSM will be responsible for ensuring that all contractor employees have received 

training. In addition, the PHSM must maintain copies of training records, as well as medical 

records, and records of exposure incidents. The PHSM shall also maintain a list of tasks 

and procedures, or groups of closely related tasks and procedures in which occupational 

exposure to bloodborne pathogens could occur under certain, but rare, circumstances. 

Variations in procedures or addition of new procedure to this BPECP will also be the 

responsibility of the PHSM. Variations or new procedures will not be implemented without 

written approval from the PHSM. The SSHO will have day to day responsibility for 

enforcing this BPECP, and reporting exposure incidents to the PHSM. 

e 

15.2 ROUTES OF EXPOSURE 

Bloodborne pathogens may be present in body fluids such as blood and saliva, or in unfixed 

tissue. Bloodborne pathogens may enter the body through various means including, but not 

limited to, broken glass or sharp objects which can pierce or puncture the skin, such as nails, 

jagged edges on cans, or cutting utensils. 
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15.3 POTENTIALLY EXPOSED EMPLOYEES 

All RFI/RI employees have a slight chance of bloodborne pathogen exposure from injury 

of co-workers during OU4 activities. Personnel with the greater potential for exposure to 

body fluids as part of their job duties include the following: 

Emergency response personnel; and 

Occupational Health and Safety personnel; 

Employees trained in first aid. 

15.4 

Controls such as latex gloves and other PPE shall be used to eliminate or minimize 

ENGINEERING CONTROLS AND WORK PRACTICES 

employee exposure, where feasible. 0 
Work practices shall be used to eliminate or minimize employee 

(but not be limited to) the following: 

No smoking, eating, or drinking in work areas; 

Food and drink shall not be stored where potentia 
present; 

posure, and shall include 

7 infectious materials are 

Broken glassware or contaminated sharp objects shall not be picked up 
directly with the hands; 

Handwashing shall be enforced; 

Good housekeeping practices shall be enforced; 

Protective covering shall be used to protect equipment and other surfaces 
from contamination; 

022t722446IR9-14-1 . W F  
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Proper labeling in accordance with applicable regulations shall be used on 
potentially contaminated equipment or containers holding contaminated 
material; and 

Information on potentially contaminated equipment or material shall be 
conveyed to all affected employees. 

15.5 PERSONAL PROTECTIVE EOUIPMENT 

Employees must wear an apron and latex gloves if in contact with body fluids. 

15.6 HEPATITIS B VACCINATION 

All contractor and subcontractor employees who have the potential to be occupationally 

exposed to bloodborne pathogens, shall have available to them the Hepatitis B vaccine and 

vaccination series. The vaccination shall be provided free of charge to the employee 

through their employer. The Hepatitis B vaccination shall be provided in accordance with 

OSHA 29 CFR 1910.1030(f). 

@ 

15.7 EXPOSURE INCIDENTS 

Investigation of exposure incidents is required to determine the cause for the exposure and 

to prevent a recurrence. Investigation of the exposure incident will be conducted by PHSM 

or SSHO. In addition, the exposure incident and investigation will be documented and a 

copy will be provided to the exposed individual. A copy will also be kept on file in the 

contractor’s main office. 

Once an exposure incident is reported, a medical evaluation follow-up will be immediately 

available to the exposed individual. In addition, results of the individual’s testing shall be 

made available to the employee. The employee shall be informed of applicable laws and 

regulations concerning disclosure of the identify and infectious status of the source 

0 individual. 
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15.8 SPILL CLEAN-UP AND DECONTAMINATION 

Clean-up of blood and body fluid spills shall be performed by authorized personnel wearing 

the appropriate PPE. Surfaces or equipment potentially contaminated shall be immediately, 

or as soon as feasible, decontaminated. An approved germicide/sterilant will be used to 

decontaminate equipment or surfaces. Materials used in the decontamination process shall 

be placed in an appropriate labeled container. Under no circumstances will a RCRA 
regulated chemical be used as a germicide/sterilant. 

15.9 

Material that is potentially contaminated with infectious waste should not be handled 

without proper PPE. Potentially contaminated material should be placed in a proper 

container to minimize the spread of contaminants. Containers holding such material will 

be appropriately labeled in accordance with OSHA 29 CFR 1910.1030(g). 

HANDLING AND DISPOSING OF POTENTIALLY INFECTIOUS WASTE 

0 

When moving containers of potentially contaminated material, the containers will be sealed 

tightly to prevent spillage or protrusion of contents during handling, storage, or transport. 

Containers should be placed in secondary containers if leaks occur. The secondary 

containers shall be closeable, designed to contain contents, and prevent leakage. In 

addition, these containers must be labeled or color-coded according to federal standards. 

Regulated wastes shall be placed in containers as addressed above. 

Containers that are reusable shall not be opened, emptied, or cleaned manually in any 

manner that could potentially expose individuals. 

15.10 TRAINING REOUIREMENTS 

Employers will ensure that all employees involved in field activities at RFP participate in 

a training program. The training program shall provide information on the following: @ 
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Explanation of the employers control plan; 

How to recognize tasks and other activities that may involve exposure to 
potentially infectious materials; 

The use and limitations of methods that will prevent or reduce exposure 
including engineering controls, work practices, and PPE; 

Removal, handling, decontamination, and disposal of potentially 
contaminated equipment or material; 

Information on vaccinations and post-exposure evaluation; 

Emergency response action; and 

Labeling requirements. 

15.11 RECORD-KEEPING 

Training record shall be maintained for 3 years from the date on which training took place. 

Training records, as well as medical records, shall be readily available to the employee, to 

employee representative, to the OSHA Director, and Assistant Secretary in accordance with 

29 CFR 1910.20. 
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16.0 MEDICAL MONITORING 

16.1 MEDICAL EXAMINATION 

All contractor employees and subcontractors participating in field activities at RFP will be 

required to participate in the contractor's medical surveillance program, or an equivalent 

program that satisfies the OSHA standard 29 CFR 1910.120 (f). All medical examinations 

and procedures shall be performed by or under the supervision of an occupational physician. 

At a minimum, the medical examination will include the following elements: 

a 
Occupational and medical history; 

Complete physical examination; 

Electrocardiogram; 

Pulmonary function test; 

Chest X-ray; 

Blood chemistry screening profile; 

Urinalysis; 

Blood count with differential and platelets; 

Vision screening; 

Audiogram; and 
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A baseline bioassay provided by EG&G. 

The examining physician shall provide a written opinion on the examination which will 
contain the following: 

The results of the medical examination and tests; 

Opinion as to whether any detected medical conditions would place the 
employee at an increased risk; 

Physician's recommended limitation on assigned work; and 

Statement that physician has informed employee of results of examination 
and any medical conditions which require further examination or treatment. 

All employees participating in field activities are subject to the contractor's and EG&G 

medical examination requirements. These include pre-employment and post-employment 

physicals, as well as yearly physicals. In addition, a medical examination must be performed 

if an employee has been acutely exposed to any chemical or physical hazards. 

a 

Content of the post exposure examination is highly dependent on the nature and extent of 

exposure. The need for a non-scheduled examination will be determined by the PSHM and 
the examining physician. 

If requested by EG&G representatives, contractor employees and subcontractors may be 

required to submit urine and fecal samples for a radionuclide bioassay. This service will be 

provided by EG&G. Employees who have been exposed to radionuclides during previous 

activities may have to undergo additional testing procedures. After bioassays are performed, 

a Radiological Protection Incident Report Form RF-46988 and a Radiological Deficiency 

0 Report will be completed. 
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17.0 EMERGENCY RESPONSE PLAN AND CONTINGENCY PROCEDURES 

This emergency response and contingency plan has been developed in anticipation of 

potential onsite and offsite emergencies during RFI/RI activities. The purpose of the plan 

is the provision of procedures and policies to minimize the impact of site-related 

emergencies. Emergencies which may occur during the RFI/RI include worker-related 

emergencies such as chemical exposure, accidents, medical problems, PPE failure, and 

physical injuries. Possible waste-related emergencies include fire, explosion, leaks, release 

of toxic vapors, and collapse of containers. This plan will outline the responsibilities and 

procedures for responding to these onsite emergencies. 

0 

17.1 PERSONNEL ROLES AND RESPONSIBILITIES 

All site personnel will have the responsibility of reporting all accidents and emergency 

situations to the SSHO immediately. Upon receiving information concerning site 

emergencies, the SSHO will activate emergency response procedures as outlined in this plan. 

Upon initial activation of the plan, the SSHO or his designee will immediately notify the 

Project Manager by telephone. Within 24 hours of notification, the SSHO will submit a 

written report to the contractor’s main office. The written report shall include: 

Name and title of person reporting the incident; 

Date and time of incident; 
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Location of the incident; 

Brief summary of incident; 

Cause; 

Casualties (fatalities, disabling injuries); 

Details of any existing chemical hazard or contamination; 

Estimated property damage; 

Action taken by the contractor to ensure safety and security; and 

Other damage or injury sustained. 

e 17.2 TRAINING 

The elements of this plan will be discussed in detail at the site-specific safety training course 

as discussed in Section 9.0. In addition, weekly and daily safety briefings and meetings will 

be utilized to review emergency procedures. Visitors will always be accompanied onsite by 

an individual who is knowledgeable in the site emergency procedures. In addition, site 

visitors will be briefed prior to entering the site on important emergency procedures, signals, 

and actions. 

17.3 COMMUNICATIONS 

17.3.1 Onsite Communications 

Personnel crews onsite will be in visual and/or radio contact with support zone office and 

SSHO. Emergency information will be relayed through various mechanisms. However, 

because high noise levels may interfere with voice communication, secondary 

communications will be utilized whenever an emergency situation arises. These secondary 

communications will include a compressed air horn and hand and body signals. Compressed 

air horn signals will be utilized and signify the following: 
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One long blast - evacuate area immediately; 

TWO short blasts - localized problem (not dangerous to workers); and 

Two long blasts - all clear. 

Visual signals will include: 

Hands on head - need assistance; 

Thumbs up - all okay; 

Thumbs down - no; and 

Grip partners' waist with both hands - leave area immediately. 

17.3.2 Offsite Communications 

The support zone office will be connected with telephone service for communication offsite. 

Next to each telephone will be a list of emergency telephone numbers and other vital 

information necessary for quick emergency response actions. 

17.3.3 Alarms 

Although employees working on RFI/RI activities throughout OU4 will not be working 
inside buildings, they will be working in the PA near several buildings. Therefore, it is 

imperative that all employees become familiar with different types of RFP alarms. RFP has 

alarms for the following emergencies: 

Fire; 

Civil Defense; 

0 Civil Defense attack; 
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Criticality; 

Glove Box Overheat; and 

Selective Alpha Air Monitor Alarm. 

If an alarm is sounded, evacuate the area and proceed to the evacuation point stipulated by 

the SSHO. An announcement will come across the RFP life support/plant warning public 

address system with further instructions. 

It is imperative that all employees learn the different alarm sounds. Therefore, before 

starting work at OU4, all employees must call 966-7541 and listen to a recorded message 

of the different RFP alarms. a 
17.4 EMERGENCY RECOGNITION AND PREVENTION 

The elements of the HASP for the RFI/RI project will minimize the risk of an emergency 

situation occurring. However, regardless of how alert and careful site personnel are, 

unforeseen circumstances beyond the control of the field personnel can result in an 

emergency. It is important that field personnel are able to recognize when a situation 

occurs that is or may lead to an emergency situation. 

In order to assist field personnel in recognizing these situations, daily safety briefings will 

be held which will be used as a forum to remind personnel of potential emergency situations 

and the procedures to follow in the event of an emergency. These meetings will review the 

tasks to be performed, the time constraints and work limitations for the day, hazards that 

may be encountered, and emergency procedures. 
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17.5 SAFE DISTANCES AND PLACES OF REFUGE 

17.5.1 Safe Distances 

EG&G and/or the SSHO will determine at the time of the emergency what a safe 

evacuation distance will be and alert all site personnel and visitors. This determination will 

be based on a number of factors including wind direction and speed; what the incident is; 

toxicological properties; and other specific incident and site-related factors. 

17.5.2 Refuges 

A refuge will be established at the entrance to the contamination reduction zone. This 

refuge can be used for localized emergencies which do not require evacuation. This refuge 

will be a shaded area with emergency supplies. 

17.6 ONSITE EMERGENCIES 

Field personnel will notify the SSHO immediately in the event of accident, injury, spill, fire, 

or other emergency or potential emergency situations. The SSHO will then activate the 

emergency response plan and follow appropriate actions. Various procedures are outlined 

below. 

17.6.1 Site Securitv and Control 

The SSHO will locate and notify all field personnel and visitors in the event of an 

emergency. The SSHO will then ensure personnel are in safe areas as necessary and 

activate response procedures. The SSHO will ensure that all individuals responding to the 

emergency are appropriately equipped. 

The SSHO will designate an individual to proceed to the site access gate and control the 

entry and exit of site personnel and visitors. Only EG&G emergency response personnel 

will be permitted to enter the site and the emergency area. 0 
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17.6.2 Evacuation 

All contractor employees, subcontractors, and visitors must evacuate the OU4 site under the 
following condition: 

If instructed by the Life Support/Plant Warning (LS/PW) Public Address 
System; 

If instructed by the Site Supervisor; and 

When the wind speed reaches 35 miles per hour (rnph). 

Personnel will be directed to evacuate an area in the event of a high wind or lightning 

warning. 

On a daily basis, the SSHO will designate two safe evacuation areas. If evacuation is 

necessary from an area, the upwind safe area will be used as a gathering place where the 

SSHO or his designate can account for all site personnel and visitors. At this time, further 

instructions will be provided to evacuees. 

17.6.3 EG&G Notification 

EG&G notification requirements are based on the type and seriousness of the situation. 

If a spill or other non-life threatening situation occurs, the Project Manager, Bruce 

Peterman, must be notified at extension 8659 (pager 5472). In addition, the Health and 

Safety Liaison Officer, Lisa LeLievre, must also be notified at extension 7691 (pager 5390). 

If the above personnel cannot be contacted, Rocky Flats Emergency response personnel 

must be directly notified. 
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17.6.4 Life Threateninp Emergencies 

If a life threatening emergency occurs, the following procedures must be implemented. 

1. Evacuate the area 

2. Call 2911 for life threatening emergencies. 

This number will access the Emergency Coordinator, Plant Protection 
Central Alarm Station, Fire Department Dispatch Center, and the Medical 
Department. The plant protection central alarm station will activate the 
Building Emergency Support Team (BEST) 

3. Provide as much information as possible including the following: 

Your name 
Operable Unit 
Location of the emergency 
Type of emergency 
Condition of the injured 
Other hazards in the area 

4. Other RFP groups may be notified. Radiological Engineering and Industrial 
Hygiene will assess the hazards associated with any spill. Waste operations 
will contain and clean up spills. 

17.6.5 Fire and Explosions 

The potential for fire or explosion is low. However, if an incident occurs, personnel will 

immediately evacuate the area and the fire department will be notified at extension 2911. 

Personnel in the vicinity of the fire will determine if they can safely extinguish it. If they 

can, the fire extinguishers are provided in the vehicles, in the CRZ, or in the support zone: 

If the fire is too big to extinguish with the use of an extinguisher, site personnel will 

immediately evacuate the area and wait for the EG&G fire department to arrive. 

022fl224461R9-14-1 .WPF 
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17.6.6 Spills 

Cleanup of incidental releases of hazardous substances can be performed with minimal risk 

to personnel if correct procedures are followed. Responses to incidental releases of 

hazardous substances where the substance can be absorbed, neutralized or otherwise 

controlled at the time of release can be performed by employees in the immediate release 

area, if the responders are familiar with the potential safety and health hazards associated 

with the spill cleanup, and the appropriate precautions and personal protective equipment 

is used. 

An example of incidental releases/spills that can be handled by site process personnel 

include: 

Spills of hazardous substances where the responders are familiar with the 
hazards (and PPE selection) associated with cleaning up the quantity of 
material spilled. 

The HAZMAT team should be notified at extension 2911 if the spill or 
release of the hazardous substance cannot be absorbed, neutralized or 
otherwise controlled at the time of release by employees in the immediate 
release area. Additionally, HAZMAT should be notified if potential safety 
or health hazards (i.e. fire, explosion, or chemical exposure) exist. If the 
hazards associated with cleaning up the quantity of material is not known, 
or the connect PPE selection is not known, then HAZMAT should be called. 
Examples of situation that may require HAZMAT response include: 

- Propane leak; 
- Propane fire/explosion; or 
- Forklift battery acid spill. 
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17.6.7 ReDorting 

The Waste Program department will decide if reports must be made under RCRA and 

CERCLA. The Response and Reporting department must also be notified of the incident 

at extension 7264. 

A table listing the contractor's key emergency response personnel and their phone and pager 

numbers must be included at the end of this section. 

17.6.8 Emergency Decontamination 

The necessity for decontamination in emergency situations will be determined by EG&G 

Emergency Response personnel or the SSHO. If decontamination will interfere with, or 

delay life-saving care, it should be eliminated. If an injury is not life-threatening, but may 

aggravate the injury, decontamination should be avoided, the victim wrapped in a blanket 

or plastic cover to protect medical personnel. 

* 
17.6.9 

In the event of an injury, illness, or chemical exposure, the SSHO will evaluate the situation 

and determine appropriate action. If first aid or other treatment is required, the SSHO or 

his designate will notify the EG&G medical department. Injuries, illness, or exposure will 

be handled as indicated in Table 17.2. 

Emergency Medical Treatment and First Aid 

Table 17.1 shows the required emergency equipment and the locations required for that 

equipment. Water in emergency shower and eye wash units will be changed weekly. Each 

unit will be inspected daily to ensure they are full. First aid kits will also be inspected 

weekly to ensure the kit is stocked adequately. If items are missing, they will be obtained 

and placed in the kits immediately. Fire extinguishers will be checked weekly to ensure full 

pressurization. All inspections will be conducted by the SSHO or designee. 0 
022/722446/R9-14-1 .WPF 
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TABLE 17.1 
EMERGENCY EQUIPMENT REQUIREMENTS AND LOCATIONS 

Equipment Required Locations 

2A-1OB:C Dry Chemical Fire extinguisher Each field vehicle, CRZ, showerkhange facility 

Industrial First Aid Kit 

Stretcher 

Emergency Showers 

Support Zone office, showerlchange facility, (kts in 
vehicles will be kept in sealable plastic bag) 

Support Zone 

CRZ 

Emergency Eye Wash Units CRZ and at least one field vehicle in E2 



EG&G ROCKY FLATS PLANT Manual No.: RFPIERM-94-OOO37 
FINAL REPORT HEALTH AND SAFETY PLAN Rev. 0 

11 of 14 FOR OPERABLE UNIT 4, SOLAR 

ROCKY FLATS PLANT Organization: ERM 

Revision No. : 
Page: 

EVAPORATION PONDS Effective Date: -9:- ; 5 1 g g  

TABLE 17.2 
EMERGENCY TREATMENT FOR ACUTE INJURY, ILLNESS, AND EXPOSURE 

Situation Treatment 

Chemical Exposure - inhalation 

Chemical Exposure - skin contact 

Heat Cramps 

Heat Exhaustion e 
Heat Stroke 

Frostbite 

Hypothermia 

Remove victim immediately from site, eliminate 
decontamination and remove person to fresh air. 
Administer CPR as necessary and seek medical assistance. 

Remove person from area immediately. Remove 
protective clothing and wash individual with copious 
amounts of water. Seek medical assistance. 

Remove individual from area to shady, cool area. 
Remove protective clothing and provide fluids. 

Remove protective equipment immediately. Remove 
individual from area to cool area. Provide fluids and seek 
medical attention. 

Remove protective equipment immediately. Remove 
individual from area and bathe in cool water. Seek 
immediate medical assistance. 

Remove clothing and apply heat to affected limbs. Warm 
extremities in a bath of warm water (104" - 107°F). DO 
not rub or massage frozen areas. 

Contact emergency medical personnel. Move victim to 
shelter and remove wet clothing. Provide warm blankets, 
clothing, and beverages. 

Physical Iniurv Provide first aid and medical treatment as necessary. 

02217224461R9-13-16.WPF 
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17.6.10 EG&G Medical Department Location 

First aid activities will either occur in the field or at the EG&G Medical Department. The 

EG&G Medical Department is located outside the protected area in Building 122. From 

OU4, exit the protected area from the southeast security portal. Make a right onto Central 

Avenue and take Central Avenue to Building 122. The EG&G medical facility is located 

in Building 122. 

Page: 

A copy of the route map to the EG&G medical department will be placed in all site support 

vehicles. All site personnel will become familiar with the route and travel time required. 

For medical problems which cannot be treated on plant site, EG&G uses St. Anthony 

Hospital. The EG&G medical department will determine if the patient should be 

transported to this hospital. If hospitalization is necessary, the patient will be transported 

by ambulance. To reach St. Anthony Hospital, leave the RFP by the east gate. Make a left 

on Indiana Street and a right on Highway 128. Take 128 to Wadsworth Boulevard (Highway 

122), and make a right. Take Wadsworth to West 92nd Avenue and turn left. Take 92nd 

Avenue to Federal Boulevard (Highway 287) and make a right, then make a left on 84th 

Avenue. St. Anthony Hospital is located on the north side of the road at 2551 West 84th 

Avenue, in Westminster, Colorado. The phone number for St. Anthony Hospital is 

a 

426-2157. 

Weather-Related Emergency 

High winds, tornados, severe thunderstorms, and blizzards are possible at the RFP. In the 

event of a tornado, site personnel will evacuate to a safe area as directed by EG&G 

personnel or go to the nearest low lying area on the site and lay down. Decontamination 

will be bypassed. Personnel will not enter trailers or vehicles. 

022/722446/R9-14-1 .WPF 
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In the event of an impending thunderstorm, EG&G representatives and the SSHO will 

require a cessation of all site activities. Personnel will immediately proceed to the CRZ, 

decontaminate, and seek shelter. If the storm is fast-moving where personnel may be 

threatened by completing decontamination operation, personnel will evacuate the site 

immediately and seek adequate shelter as designated by EG&G representatives. This 

judgment will be made by the SSHO. 

Work activities will not resume until EG&G representatives and the SSHO notify all 

personnel that all is clear. Upon this notice, the site will be surveyed for drainage and 

indications of releases or spread of hazardous substances. Response to any damage or 

hazard will follow all requirements of the HASP. 

17.7 EMERGENCY RESPONSE CRITIOUE AND FOLLOW-UP 

Site activities will not resume following an emergency until the PHSM, SSHO, PM, and 

EG&G representatives, have ensured that all response equipment has been inspected, 

recharged, and prepared for another emergency. In addition, work will not resume until 

these individuals along with offsite emergency personnel have evaluated the response actions 

from the emergency. This evaluation along with all details of the emergency and the 

associated response will be kept in the project files. The evaluation will address the 

following areas: 

Cause of the incident; 

What could have prevented the incident; 

What procedures caused the incident and were response procedures 
appropriate and adequate; 

Has the site changed as a result of the incident, are there new hazards, or 
have hazards been eliminated; and 

022/722446/R9-14-1 .WPF 
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Once these areas have been adequately addressed, site activities will resume. The HASP 

will be modified to include the information generated as a result of the incident. 

Documentation from the incident will be accurate, authentic, and complete. 

documentation will be kept in the project file. 

All 

022/722446/R9-14-1 .WPF 
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18.0 STANDARD OPERATING PROCEDURES 

In addition to the detailed procedures and requirements of the HASP, common sense will 

prevail at all times. The following is a list of standard operating procedures to be adhered 

to by site personnel at a1 times. 

18.1 PERSONNEL PRACTICES 

The following are rules and regulations to be followed by all contractor's and subcontractor 

personnel participating in field activities: 

The personal protective equipment required by the SSHO and this HASP 
shall be worn by all contractor and subcontractor personnel; 

Eating, drinking, chewing tobacco or gum, smoking, and any other practice 
that may increase the possibility of hand-to-mouth contact is prohibited in 
the exclusion and contamination reduction zones; 

Contractor and subcontractor personnel shall not be allowed to wear contact 
leases while wearing respirators; 

Alcoholic beverages shall not be allowed onsite; 

No individual shall engage in field activities without proper notification. 
Workers must also comply with the buddy system which will always be used 
for field activities during the RFI/RI; 

022/722446/R9-14-1 .WPF 
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Personnel should wash their hands and face thoroughly with soap and water 
prior to eating, drinking or smoking; 

Personnel will avoid contact with potentially impacted substances. Personnel 
shall not walk through puddles, pools, mud, etc. and will avoid, whenever 
possible, kneeling on the ground, leaning or sitting on equipment or ground. 
Monitoring equipment should not be placed on potentially impacted surfaces 
(i.e., ground, etc.); 

All field crew members should make use of their senses to alert them to 
potentially dangerous situations in which they should not become involved 
(Le., presence of strong, irritating, or nauseating odors); 

Field team members will prevent, to the extent possible, spillages. In the 
event that a spillage greater than one pint or one pound occurs, EG&G 
personnel will contain and clean-up the spill. If the spill is smaller than this 

, amount, it can be cleared by contractor or subcontractor employees; 

Field crew members will be familiar with the physical characteristics of the 
site, including: 

- 
- 
- Communications 
- 
- Site access 
- Nearest water sources; 

Wind direction in relation to impacted area 
Accessibility to equipment and vehicles 

Areas of known or suspected constituents 

The number of personnel and equipment in the impacted area should be 
minimized but only to the extent consistent with workforce requirements of 
safe site operations; 

All wastes generated during RFI/RI activities should be disposed of as 
directed by the EG&G and the PM; and 

All personal protective equipment should be used as specified and as 
required by the SSHO or PM. 

0221722446tR9-14-1 .WPF 
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18.2 WORK RESTRICTIONS 
All RFI/RI activities at the OU4 site will be conducted during daylight hours unless 

adequate lighting as approved by the SSHO is provided. Work will cease immediately upon 

the signs of impending thunderstorms and lightning, high winds, or other severe weather. 

18.3 TRAFFIC HAZARDS 

Personnel will adhere to all Colorado and RFP traffic regulations and exercise due caution. 

Personal vehicles will not be allowed in the exclusion zone or contamination reduction zone. 

Seat belts where provided, must be worn at all times by all passengers while driving at the 

RFP. 

18.4 HEAVY EOUIPMENT SAFETY 
Heavy equipment can represent a substantial hazard to workers. In general, requirements 

for motor vehicles and material handling equipment are provided in the OSHA Construction 

Industry Standard 29 CFR 1926, Subpart 0. The following safe work practices (SWPs) 

should be followed when heavy equipment is in use: 

Use common sense. Workers should not assume that the equipment 
operator is keeping track of their whereabouts. Never walk directly in back 
of or to the side of, heavy equipment without the operators knowledge; 

Hard hats, steel toe boots, and safety glasses are to be worn at all times 
around heavy equipment. Other protective gear as specified in this health 
and safety plan is also applicable; 

Remain alert at all times; 

Maintain visual contact at all times; 

Establish hand signal communication when verbal communication is difficult. 
Determine one person per work group to give hand signals to equipment 
operators; 

022I722446lR9- 14- 1 .WPF 
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Be aware of footing at all times; 

Only qualified/licensed people are to operate heavy equipment; 

Use chains, hoists, straps, and any other equipment to safely aid in moving 
heavy materials; 

Use proper personal lifting techniques; 

The use of a piece of equipment will not occur by individuals who are not 
familiar with its operation. This applies to heavy as well as light equipment 
(i.e., jackhammers); 

Be sure that no underground or overhead power lines, sewer lines, gas lines, 
or telephone lines, will present a hazard in the work area; 

Keep all non-essential people out of the work area; 

Prohibit loose-fitting clothing or loose long hair around moving machinery; 

Keep cabs free of all non-essential items and secure all loose items; 

Instruct equipment operators to report to their supervisor( s) any abnormali- 
ties such as equipment failure, oozing liquids, unusual odors, etc.; 

When an equipment operator must negotiate in tight quarters, provide a 
second person to ensure adequate clearance; 

Implement an ongoing maintenance program for all tools and equipment. 
Inspect all tools and moving equipment regularly to ensure that parts are 
secured and intact with no evidence of cracks or areas of weakness that the 
equipment turns smoothly with no evidence of wobble and that it is 
operating according to manufacturer's specifications. Promptly repair or 
replace any defective items. Keep maintenance and repair logs; 

Store tools in clean, secure areas so that they will not be damaged, lost or 
stolen; 

Keep all heavy equipment that is used in the exclusion zone in that zone 
until the job is done. Completely clean such equipment within the 
designated vehicle decontamination pad; 

022/722446/R9-14-1 .WPF 
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Vehicles may not have cracked windshields or windows; 

Blades, buckets, dump bodies, and other hydraulic systems must be fully 
lowered when equipment is not in use; 

Parking brakes shall be engaged when equipment is not in use; 

All vehicles with rollover protective structures (ROPS) will have seat belts; 
operators will be trained in the use of seat belts, and the seat belts shall be 
used at all times during vehicle operation; 

With certain exceptions provided in 29 CFR 1926, Subpart 0, all material 
handling equipment will be provided with ROPS; 

Equipment with an obstructed rear view must have an audible alarm that 
sounds when it is operating in the reverse direction (unless a spotter guides 
the vehicle operator); 

Material handling equipment that lacks a ROPS must not be operated on a 
grade, unless the grade can safely accommodate the equipment involved; 

A safety barrier will be used to protect workers whenever a tire is inflated, 
removed, or installed on split rims; and 

Heavy equipment will be inspected by the operator prior to the beginning 
of each work shift, and the SSHO shall ensure the compliance to this 
regulation. 

18.5 EG&G SOPS 

The RFI/RI involves OU wide radiological survey, surficial soil sampling and vadose zone 

monitoring. In addition, field sampling and geophysical investigations will be performed in 

the Vicinity of the original pond, in the existing solar ponds, and in the interceptor trench 

system. Furthermore, some boreholes will be drilled off site. The activity and correspond- 

ing EG&G Standard Operating Procedures (SOPS) which apply to OU4 activities are 

described below: e 
022/722446/R9-14-1 .WPF 
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FO. 1 
F0.2 
F0.3 
F0.4 
F0.5 
F0.6 
F0.7 
F0.8 
F0.9 
FO.10 
FO. 11 
FO. 12 
FO. 13 

FO. 14 
FO. 15 
FO. 16 
F0.18 
GW.l 
GW.2 
GW.5 
GW.6 
GT. 1 
GT.2 
GT.3 
GT.4 
GT.5 
GT.6 
GT.8 
GT.10 
GT. 15 
GT.18 
GT.20 

Windblown Contaminant Dispersion Control 
Field Document Control 
General Equipment Decontamination 
Heavy Equipment Decontamination 
Handling Purge and Development Water 
Handling of Personal Protective Equipment 
Handling of Decontamination Water and Wash Water 
Handling of Drilling Fluids and Cuttings 
Handling of Residual Samples 
Receiving, Labeling, and Handling of Waste Containers 
Field Communications 
Decontamination Facility Operations 
Containerizing, Preserving, Handling, and Shipping Soil and Water 
Samples 
Field Data Management 
Use of Photoionizing and Flame Ionizing Detectors 
Field Radiological Measurements 
Environmental Sample Radioactivity Content Screening 
Water Level Measurements in Wells and Piezometers 
Well Development 
Measurement of Ground Water Field Parameters 
Ground Water Sampling 
Logging Alluvial and Bedrock Material 
Drilling and Sampling Using Hollow-Stem Auger Techniques 
Isolating Bedrock from Alluvium Using Grouted Surface Casing 
Rotary Drilling and Rock Coring 
Plugging and Abandonment of Wells 
Monitoring Well and Piezometer Installation 
Surface Soil Sampling 
Borehole Clearing 
Geophysical Borehole Logging 
Surface Geophysical Surveys 
Installation of Lysimeters 

A copy of all EG&G SOPS will be kept onsite. 

022/722446/19-14-1 .WPF 
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19.0 RCRA PERMITS AND NEW TECHNOLOGIES 

19.1 RCRA PERMITS 

Since the Solar Ponds are a hazardous waste treatment and storage facility, work activities 

are ruled by RCRA and the State of Colorado's hazardous materials regulations. In 

accordance with 40 CFR 265 an 6 CCR 1007-3, the Solar Ponds facility is presently in an 

interim permitting status. This interim status will terminate in November 1992. As site 

operations and conditions change, EG&G may have to amend their permit limitations 

and/or their operating standards. As operations change throughout OU4, this HASP will 

be revised accordingly. 

a 

19.2 NEW TECHNOLOGIES 

In 29 CFR 1910.120, OSHA requires the operators of all treatment, storage and disposal 

facilities (TSD) to develop and implement new technologies and equipment developed for 

employee protection. Since EG&G operates TSD facilities at the RFP, all new product 

and technology evaluations must be documented. Several departments are responsible for 

the evaluation of new products and technologies. These departments and their 

responsibilities are listed in Table 19.1. 
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TABLE 19.1 
EVALUATION PROCEDURES BY EG&G DEPARTMENT 

PRODUCTS or TECHNOLOGIES DEPARTMENT 

Chemical Protection 
Clothing & Respiratory Protection 

INDUSTRIAL HYGIENE 

Protection Equipment used to protect against falls, impacts, 
explosions, and related safety concerns 

INDUSTRIAL SAFETY, ENGINEERING 

Radiation Safety Protective Equipment RADIOLOGICAL ENGINEERING 

Chemical Exposure Monitoring INDUSTRIAL HYGIENE 

Radiation Exposure Monitoring RADIOLOGICAL ENGINEERING 

Fugitive Particulate and Vapor Emission Controls Engineering INDUSTRIAL HYGIENE, RADIOLOGICAL ENGINEERING 

Chemical or Radiological product spill containment, 
neutralization, stabilization, evaporation, and storage 

RADIOLOGICAL ENGINEERING, ENGINEERING 

0 

Material Handline INDUSTRIAL SAFETY. ENGINEERING 

@22/722446/R9-13- 17 .WPF 
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20.0 LOGS, RECORDS, AND REPORTS 

A safety log book and various forms will be kept by the SSHO to document events related 

to safety during RFI/RI activities. General procedures that pertain to the use of all log 

books and log forms include recording on each page of the safety log books: the initial of 

persons making the entry; date and time of each entry (military time); a description of the 

activities as they are occurring; and location. Each log or form will be signed at the end of 

each day or work shift. All blanks on a form will be filled in with appropriate information 

of the words “none“ or “not applicable” (NA). All entries will be made in ink. No pages will 

be removed from the log book. 

Daily safety briefings will be recorded in the safety log book. This log will include an 

outline of the topics discussed and the names of personnel attending. 

A variety of records will be collected and organized prior to and during field activities, 

including: 

Training logs; 

Employees and visitors’ log; 

Medical information; 

022/722446/R9-14-3 .WPF 
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Accident Report; 

Daily Inspection Logs; 

Daily Safety Log; 

Radiological monitoring records. 

Air monitoring and calibration log; and 

Medical records (Section 16.0) Accident Reports (Section 13.0), Daily Inspection Logs 

(Section 13.0), and Air Monitoring Records and Logs (Section 8.0) are discussed in their 

specific section of the HASP. The remaining records, logs, and reports to be maintained 

before, during, and after the project are detailed below. 

20.1 TRAINING LOGS 

In addition to the training records to be kept onsite as described in Section 9.0 of this 

HASP, records which will be kept for site-specific training include: 

Course participant’s name, signature and social security number; 

A copy of the course agenda which includes the topics discussed and the 
time allotted for each topic; and 

The signature of the trainer and date. 

Appendix I is an example of the form to be used for documenting the site-specific training. 

20.2 EMPLOYEES AND VISITORS LOG 

All employees and visitors will be required to sign a daily log in order to document who was 

onsite and when. This log will be maintained by the SSHO or PM and include the following 

information: 
e 
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Date; 

Address; 

Name of visitor or employee; 

Representing agency or company; 

Reason for being onsite; 

Time entering the site; and 

Time exiting the site. 

This log will be maintained in a bound notebook labeled visitors and employee log. The 

log will be kept near the entrance to the office trailer in the support zone. 

20.3 DAILY INSPECTION LOGS 

The SSHO will maintain a daily safety log in a bound notebook. Each page of the notebook 

will be dated with a new day starting on a new page. Unused portions of a page will have 

a line placed through it and initialled. The end of the daily entry will be signed and dated 

by the SSHO. The daily safety log will include: 

Date; 

Weather information; 

Activities to be completed that day; 

Locations of site personnel 

Equipment being used by onsite personnel; 

PPE being worn by all onsite employees and visitors; 
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Air monitoring data; 

A log of activities, conversations, meetings, telephone calls pertaining to 
safety, etc., including the times they occurred; and 

The SSHO signature and date. 

20.4 OSHA RECORDKEEPING 

All medical and employee exposure records will be maintained per 29 CFR 1910.20. These 

records Will be maintained for the duration of employment of each employee plus an 

additional 30 years. These records are accessible to employees upon their request. 

022i7'22A46lR9-14-1 .WPF 



CONTR 

ENVIRONMENTAL MANAGEMENT 
This is a RED Stamp 

EG&G - 

EG&G ROCKY FLATS PLANT Manual No.: RFP/ERM-94-00037 @ FINAL REPORT HEALTH AND SAFETY PLAN Revision No. : Rev. 0 
FOR OPERABLE UNIT 4, SOLAR 
EVAPORATION PONDS 
ROCKY FLATS PLANT 

Page: 1 o f 5  
Effective Date: 
Organization: ERM 

,. -.I- ~ Ir 

. J C W  A 5 E& 

Environmental Restoration Management 

21.0 REFERENCES 

The following references were utilized in preparing this SHERP. 

Alliance of American Insurers. 1988. Loss Control Department. Schaumburg, Illinois. 
Handbook of Hazardous Materials. 3rd Edition. 

American Conference of Governmental Industrial Hygienists. "Threshold Limit Values and 
Biological Exposure Indices for 1991-1992." 

Birkner, Lawrence R., CIH. 1980. Respiratory Protection: A Manual and Guideline. 
American Industrial Hygiene Association, Akron, Ohio. 

Byers, Horace Robert, General Meteoroloa. McGraw-Hill, 1974. 

Code of Federal Regulation, 29 CFR 1910, 1989. 

Dames and Moore. 1981. Geologic and Seismologic Investigations for Rocky Flats Plant. 
Contract DE-AC04-80A110890. 

Dames & Moore. 1991. Summary of R.F. Weston's Sampling and Analysis of Solar Pond 
Water and Sludge Report; Rocky Flats Plant, Golden, Colorado. September 18. 

EG&G. 1991a. Phase I1 Geologic Characterization, Task 6 Surface Geologic Mapping 
Draft Report. Golden, Colorado: EG&G Rocky Flats, Inc. 

Haliburton NUS Environmental Corporation. March 1992. Pond Sludge Waste 
Characterization Report and Clarifier Sludge Waste Characterization Report for EG&G 
Rocky Flats. 

022/722446/19-14-1 .WPF 



EG&G ROCKY FLATS PLANT Manual No.: RF'PIERM-94-00037 0 FINAL REPORT HEALTH AND SAFETY PLAN Revision No.: Rev. 0 
Page: 2 o f 5  

*..Cf 2 5 3334 
FOR OPERABLE UNIT 4, SOLAR 
EVAPORATION PONDS Effective Date: *i ~ 

ROCKY FLATS PLANT Organization: ERM 

Hurr, R.T. 1976. Hydrology of a Nuclear-Processing Plant Site, Rocky Flats, Jefferson 
County, Colorado. U.S. Geological Survey Open-File Report 76-268. 

Hydro-Search, Inc. 1985. Hydrogeologic Characterization of the Rocky Flats Plant, Golden, 
Colorado. Project No. 1520.55 pp. 

Hydro-Search, Inc. 1986. Electromagnetic Survey, Rocky Flats Plant, Golden, Colorado. 
Project No. 106605502. 

Levine, Steven P., Martin, Williams F. 1985. Protecting Personnel at Hazardous Waste 
- Sites. Butterworth Publishers, Boston. 

Malde, H.E. 1955. Surficial Geology of Louisville Quadrangle, Colorado. US. Geological 
Survey Bulletin 996-E. 217-259. 

NIOSH/OSHA/USCG/EPA. October 1985. Occuuational Safety and Health Guidance 
Manual of Hazardous Waste Site Activities. 

Robson, S.G., J.C. Romero, and S. Zawistowski. 1981a. Geologic Structure, Hydrology, and 
Water Quality of the Arapahoe Aquifer in the Denver Basin, Colorado. 
Geological Survey Atlas HA-647. 

U.S. 

Robson, S.G., A. Wacinski, S. Zawistowski, and J.C. Romero. 1981b. Geologic Structure, 
Hydrology, and Water Quality of the Laramie-Fox Hills Aquifer in the Denver Basin, 
Colorado. U.S. Geological Survey Hydrologic Atlas HA-650. 

Rockwell International. 1975. Annual Environmental Monitoring Report, January- 
December 1974. Golden, Colorado: Rockwell International, Rocky Flats Plant. 
Report RFP-ENV-74. 

Rockwell International. 1976. Annual Environmental Monitoring Report, January- 
December 1975. Golden, Colorado: Rockwell International, Rocky Flats Plant. 
Report RFP-ENV-75. 

Rockwell International. 1977. Annual Environmental Monitoring Report, January- 
December 1976. Golden, Colorado: Rockwell International, Rocky Flats Plant. 
Report RFP-ENV-76. 

Rockwell International. 1978. Annual Environmental Monitoring Report, January- 
December 1977. Golden, Colorado: Rockwell International, Rocky Flats Plant. 
Report RFP-ENV-77. 

022/722446/R9-14-1 . W F  



EG&G ROCKY FLATS PLANT Manual No.: RF’PIJZRM-9400037 @ FINAL REPORT HEALTH AND SAFETY PLAN Revision No.: Rev. 0 
Page: 30f5 

’r,-”+ 

FOR OPERABLE UNIT 4, SOLAR 
EVAPORATION PONDS Effective Date: ; 5 ’-). 

ROCKY FLATS PLANT Organization: hM 

Rockwell International. 1979. Annual Environmental Monitoring Report, January- 
December 1978. Golden, Colorado: Rockwell International, Rocky Flats Plant. 
Report RFP-ENV-78. 

Rockwell International. 1980. Annual Environmental Monitoring Report, January- 
December 1979. Golden, Colorado: Rockwell International, Rocky Flats Plant. 
Report RFP-ENV-79. 

Rockwell International. 198 1. Annual Environmental Monitoring Report, January- 
December 1980. Golden, Colorado: Rockwell International, Rocky Flats Plant. 
Report RFP-ENV-80. 

Rockwell International. 1982. Annual Environmental Monitoring Report, January- 
December I98 1. Golden, Colorado: Rockwell International, Rocky Flats Plant. 
Report RFP-ENV-8 1. 

Rockwell International. 1983. Annual Environmental Monitoring Report, January- 
December 1982. Golden, Colorado: Rockwell International, Rocky Flats Plant. 
Report RFP-ENV-82. e 

Rockwell International. 1984. Annual Environmental Monitoring Report, January- 
December 1983. Golden, Colorado: Rockwell International, Rocky Flats Plant. 
Report RFP-ENV-83. 

Rockwell International. 1985. Annual Environmental Monitoring Report, January- 
December 1984. Golden, Colorado: Rockwell International, Rocky Flats Plant. 
Report RFP-ENV-84. 

Rockwell International. 1986a. Geological and Hydrological Data Summary, U.S. 
Department of Energy, Rocky Flats Plant. Golden, Colorado: Rockwell International. 
July 21. 58 pp. 

Rockwell International. 1986b. Annual Environmental Monitoring Report, January- 
December 1985. Golden, Colorado: Rockwell International, Rocky Flats Plant. 
Report RFP-ENV-85. 

Rockwell International. 1986c. Draft Work Plan, Geological and Hydrological Site 
Characterization, U.S. Department of Energy, Rocky Flats Plant. Golden, Colorado: 
Rockwell International, Rocky Flats Plant. 

0221722446lR9-14-1 .WPF 



RFp/ERM-94-00037 
FINAL REPORT HEALTH AND SAFETY PLAN Revision No.: Rev. 0 

4 o f 5  FOR OPERABLE UNIT 4, SOLAR 
EVAPORATION PONDS Effective Date: -:. - 5 
ROCKY FLATS PLANT Organization: ERM 

@ EG&G ROCKY FLATS PLANT Manual No.: 

. * -  
Page: 

Rockwell International. 1986d. Draft Project Operations Plan, Geological and Hydrological 
Golden, Site Characterization, U.S. Department of Energy, Rocky Flats Plant. 

Colorado: Rockwell International, Rocky Flats Plant. 

Rockwell International. 1986e. Resource Conservation and Recovery Act Part B - Post- 
Closure Care Permit Application for U.S. Department of Energy Rocky Flats Plant, 
Hazardous and Radioactive Mixed Wastes. U.S. Department of Energy. Unnumbered 
report. 

Rockwell International. 1988. Solar Evaporation Ponds Closure Plan, U.S. Department of 
Energy, Rocky Flats Plant. Golden, Colorado: Rockwell International, North American 
Space Operations, Rocky Flats Plant. 

Sax, Irving N. Ed. Dangerous ProDerties of Industrial Materials. Seventh Edition. 

Scott, G.R. 1960. Quaternary Sequence East of the Front Range Near Denver, Colorado, 
in Guide to Geology of Colorado. Weimer, R.J., and J.D. Haun, eds. Geological 
Society of America, Rocky Mountain Association of Geologists, Colorado Scientific 
Society, pp. 206-221. 

Scott, G.R. 1963. Quaternary Geology and Geomorphic History of the Kassler Quadrangle, 
Colorado. U.S. Geological Survey Professional Paper 421-A. 

Scott, G.R. 1965. Nonglacial Quaternary Geology of the Southern and Middle Rocky 
Mountains. The Quaternary of the United States. Princeton University Press. pp. 243- 
254. 

Scott, G.R. 1970. Quaternary Faulting and Potential Earthquakes in East-Central 
Colorado. U.S. Geological Survey Professional Paper 700-C, pp. C1 LC18. 

Scott, G.R. 1972. Geologic Map of the Morrison Quadrangle, Jefferson County, Colorado. 
U.S. Geological Survey Miscellaneous Geologic Inventory Map I-790-A. 

Scott, G.R. 1975. Tenozoic Surfaces and Deposits in the Southern Rocky Mountains" In 
Curtis, B.F., ed. Geological Cenozoic History of the Southern Rocky Mountains. 

Society of America Memoir 144, pp. 227-248. 

Sittig, Marshall. 1985. Handbook of Toxic and Hazardous Chemicals and Carcinogens. 
2nd Edition. Noyes Publications Park Ridge, New Jersey. 

022t722446119-14-1 .WPF 



RF'P/ERM-94-00037 EG&G ROCKY FLATS PLANT 

FOR OPERABLE UNIT 4, SOLAR Page: 5 o f 5  

Manual No.: @ FINAL REPORT HEALTH AND SAFETY PLAN Revision No. : Rev. 0 

EVAPORATION PONDS Effective Date: SEP 1 5  jggi 
ROCKY FLATS PLANT Omanization: ERM 

Spencer, F.D. 1961. Bedrock Geology of the Louisville Quadrangle, Colorado. U.S. 
Geological Survey Geologic Quadrangle Map GQ-15 1. 

Tracer Research Inc. 1986. Shallow Soil Gas Investigation of the Rocky Flats Plant, 
Golden, Colorado. 

U.S. Army Corps of Engineers. Safe& an Health Requirements Manual. EM385-1-1. 
April, 1981, Revised October 1987. 

U.S. Department of Health and Human Services. September 1985. Public Health Service. 
Centers for Disease Control. National Institute of Occupational Safety and Health. 
NIOSH Pocket Guide to Chemical Hazards. 3rd Edition. 

U.S. DOE. 1980. Final Environmental Impact Statement: Rocky Flats Plant Site, Golden, 
Jefferson County, Colorado, Volumes 1, 2, and 3. Washington: U.S. Department of 
Energy. DOE/EIS-0064. 

0 U.S. DOE. 1986b. Comprehensive Environmental Assessment and Response Program 
Phase I: Draft Installation Assessment Rocky Flats Plant. Washington: U.S. 
Department of Energy. Unnumbered draft report. 

U.S. DOE, Final Phase I RFI/RI Work Plan. Rocky Flats Plant Solar Evaporation Ponds 
(Operable Unit No. 4). Washington, U.S. DOE, 1992. 

U.S. EPA, Transuranium Elements - Volume 2: Technical Basis for Remedial Action. 
June 1990. 

Van Horn, R. 1972. Surficial and Bedrock Geologic Map of the Golden Quadrangle, 
Jefferson County, Colorado. U.S. Geologic Survey Miscellaneous Geological Field 
Inventory Map 1-78-1-A. 

Van Horn, R. 1976. Geology of the Golden Quadrangle, Colorado. U.S. Geological 
Survey Professional Paper 872. 116 pp. 

West, Robert C., PhD. Editor. 1976. Handbook of Chemistry and Phvsics. CRC Press, 
Cleveland, Ohio. 

@22/722446/R9-14-1 .WPF 



APPENDIX A 

HEALTH AND SAFETY PLAN ACCEPTANCE STATEMENT 

e O22fI22446l163. WPF 



ACCEPTANCE STATEMENT 

I am familiar with the Health and Safety Plan (HASP) for the RFI/RI activities to be performed 
at Operable Unit 4 at the Rocky Flats Plant. I understand the contents of the HASP and any 
questions I had regarding the HASP have been satisfactorily answered. I agree to comply with 
the information contained in this document. 

- 

Name SS# Organization Signature Date 
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Project Number: 

Requested By: 

CONTRACTOR 

FIELD CHANGE FORM 

Date Effective: 

Name 

Signature 

Date 

Title 

Reason For Change: 

Text of Change: 
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FIELD CHANGE FORM 

Project Number: 

Project Health and Safety Manager Date 

Program Manager Date 

Project Manager Date 

EG&G Health and Safety Liaison Officer Date 

EG&G Project Manager 
~ 

Date 
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SOLAR POND HISTORY TIMELNE 

October 1953 - Construction of the f i r s  clay-lined evaporation pond. Pond 
2. was complete (RYAN. ES.. m w  ~ W U L  comw 1953. -PROGRESS 
REPORT - W A S E  D[SPoSAL UEirr - m 0 E E R  1953.‘ I ” A L  L€ITER TO 1 6 .  
EPP. DoW CHE.WcU. CO,WAW. NOVE.MBER 6). 

0 

December 1953 - Waste was first Sent to Pond 2 (RYAN. ES, Dow m w c u  
C 0 . w ~ .  1953, ‘Pxmws REPORT -WASTE DISFQSAL Urn - D E C E X B ~ ~  1953.‘ 
lKIERNAL LETTER TO J.G. Epp, D ~ W  CHE.WCAL COMPANY. JANUARY 7). 

June 1954 - Leakage from solar pond was first noted based on the existence of a nih-ate-contaminated 
spring on the hillside to the north of the solar pond (RYAN. u. mw cmxcu COMPANY 1954. 

COMPANY. JULY 8). 
“ € ” R o G W S  REPORT - WASTE DIsmsa - JbXE 1954.‘ I ” A L  -TO H.C. ANDWON. DOW CHTWU 

November 1954 - A series of tests was initiated to determine whether disposing of contaminated 
coolant into solar pond would be practical (RYAN. ES, Dow C ~ W C A L  c0~~m-r. 1954. -PROC~RESS 

L.C FARREU, Dow CK€! ! cu  CO,HPANY. DEn.wER.2). 
REPORT FOR THE MONTH OF NOM.HBER 1954 - WASTE D1SmS.U CO-ORDLNATION GROUP; LRTER TO 

January 1955 - The coolant evaporation study was temporarily discontinued due to increased operation 
of the coolant still in Building 444 (RYM. E.S, Dow CHBacu COMPANY. 1955. ‘ H ~ ~ ~ o R Y  Rrpon FOR 

THE M o m  OF JANUARY 1955 - WASTE Drsms~L Co-ORDmnON GROUP,’ IMERNilL LEmR To LC. FrcRRELL 
DoW CHEMICAL COMPANY. FEBRUARY 2). 

February 1955 - The spring to the north o f  the solar pond was sampled twice a week; analyses 
indicated an increasing nitrate concenuation (RYAN. Es, Dow a w c u  COMPANY. 1955. “IZORY 

REPORT FOR THE MONlX OF FEBRUARY 1955 - WASIT DKFGSU. CO-ORDINAllON GROUP.‘ INTERNAL L€ITER TO 
LC. FARReL DOW COMPANY. MARCH 2). 

April 1955 - Planning began for the replacement o f  Pond No. 2 (the original evaporation pond) with 
two new water tight ponds, each With a capacity of 500.0Co gallons (RYAN. ES, Dow .=.cu. 

IEmRNAL Lmlm 1-0 LC F A ~ ~ R E ~ ,  Dow mcu Cohmm. MAY 2). 
COMPANY. 1955. “STORY REPORT FOR THE MONlH OF AFRL 1955 - WKXE DISPOSAL COaRD(NATI0N GROUP.‘ 

May 1955 - RIT personnel become aware that Great Western Reservoir (field trip to Great Western 
Reservoir on May 4, 1955) was to be used as a drinking water supply; there was concern 
regarding movement of nitrates offsite from the Solar Pond area. It was decided to build a 
“water-tight” solar pond (RYAN. Es, DOW CHLWW. COMPANY. 1955. ‘HIXORY REWm MR THE M o m  

COMPAHY. JUNE 1). 
OF MAY 1955 - W A S E  D I S m L  COORDINATION GROUP.’ IfmRNu TO L.C F m  DOW CHEMIW 

June 1955 - Pond No. 2 required repairs due to liquid appearing south and east of the pond; clay fill 
W a S  used to PrtVCXlt seepage (RYAN. E.S, Dow CXEhUcU C0Mpm-r. 1955. ‘ m R Y  REPORT M R  THE 

CH€MIcAL COMPANY. JULY 1). 
MONIH OF J W  1955 - WASIE DrswsAL CO-ORDMATKXI GROUP.’ h”AL LrmR TO LC. F m  DOW 

July 1955 - Construction of Brwmfield Heights homes began This activity made the construction 
o f  a water tight pond mom of  a priority than it was previously (RYAN. ES.. DOW a m w w  
COMPANY. 1955. ‘HETORY REPORT FOR THE MONTH OF JULY 1955 - WXXE DISPOSAL ~ R D I N A T l O N  GROUP.’ 
hTESUUL LEITER fo LC FARREIl, Dow CHEHIUL COt@M. A w n  1). 

Augur 1955 - Inspection of Pond 2 revealed another leak on the east side of the pond. and that the 
pond was loo full and wouid soon ovefflow. It was suggesred that, since the 2 proposed water 
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tight ponds were not under construction yet, excavation be made for the construction of a 1- 
acre clay-lined pond adjacent to the existing evaporation pond (RYAN, E.s., DOW CHEMI~CU. 
COMPAW. 1955. %STORY m R T  FOR THE MO" OF AUGUST 1955 - WASTE DISPOSAL CO-ORDtXATION GROLT.. 
lEmRyAL TO L.C. FIJWLL DOW CHEMICAL COWBANY. SEPTEMBER 1). 

September 1955 - A second pond was consuucted catty-corner (to the 
southeast) to Pond 2. due to the lack of capacity in Pond 2. This 
new pond was designated Pond 2-Auxiliary, and was of earrhen 
construction with no liner whatsoever. Waste only flowed into the 
pond from a common comer over a weir. Leaks were observed 
along the east side o f  the new pond during this same month (RYAN. 
E.S, DOW CHEMICAL COMPANY, 1955, 'HISTORY REPORT FOR "E MOIMH OF 
SEPTEhiBm 1955 - W a  D E ~ S A L  CO-ORDINATION GROUP.' LM€RN& L E T E R  
TO LC. F m  DOW CHEMICAL CO."Y. OCrOSER 4). 

October 1955 - As a resuIt of  a lower liquid level in Pond No. 2. the leaks along the easr side of  the 
auxiliary pond subsided (RYAN. ES.. Dow CHESU-WCU. COMPANY. 1955. 'HISTORY Rrwm MR ZHE M o m  
OF OC~OEER 1955 - WASn Drs~osu CO-ORDCNASION GROUP.' ~ A L  TO Lc. F- D o W  
CHEMICAL COMPANY. NOM~WER 3). 

December 1955 - Due to wind. water from Pond 2 was blown to the east A request for soil and 
vegetation sampling was made from Waste Disposai to Industrial Hygiene (RYAN. ES.. Dow 

ORDWAT~ON CROUP.' I~ERNAL LETTol TO LC. F m  Dow CHEMICAL COMPANY. JANUARY 4). 
CHnaCAL COWANY, 19%. "ISfORY REPORT FOR TM M O W  OF D E E ? ? =  1955 - WASTE DWOSAL CO- 

January 1956 - Excavation of the first syntheridy lined pond (originally designated Pond 2A. later 
redesignated Pond 207A) began (RYAN. a, Dow CHO~CAL COMPANY. 19%. "XSORY RE~ORT FOR THE 
MONIH OF JANUARY 19% - WASTE DISPOSAL CO-ORDINATION GROUP,' T " A L  TO Lc. FARREL DOW 

cI-lJ34iU COMPANY. FEBRUARY 2). 

April 1956 - The subgrade for the water tight pond was completed. Placement o f  the 3 foot by I4 
foot asphalt-impngnated felt planking for the lining began (RYAN. ES, Dow cmucu COMPANY. 

LETTER TO LC. F m  Dow CWEMICAL COMPANY. MAY 1). 
19%. 'I-USrORY REeORf FOR THE MONTH OF APRIL 1956 - WASTE DISPosAL CO-ORDINATION GROW.- 

May 1956 - Placement of the asphalt lining was completed, and the process of  sealing the Lining 
began A quest for the necessary piping changes were made. The changes would allow for 
direct transfer of certain wastes from Buildings 444 and 881 to the newest evaporation pond. 
Leaks appeared in thc a t  dike of the original Pond 2 and in the north dike of the auxiliary 
pond. Clay fill was used to prevent the seepage. It was requested that the auxiliary pond be 
lined (RYAN, ES, Dow -at COMPAHY. 1956. % ~ R Y  REPORT FOR TM M m  OF MAY 1956 - W m  
DISW~AL C o - O ~ ~ m r n  GROW.' "AL LEI?ER TO LG F A R R ~ ~  Dow CHEMXUL COMPANY, JVM 5). 

June 1956 - Construction and lining of the "Facility 207 Asphalt Lined 
Evaporation Pond" was completed. One discharge line had been 
installed, and anocher was in the process o f  being installed. 
Inspection of the pond revcaled that the felt was separated from 
the asphalt on several sheers. C o ~ t i v e  action was to be raken. 
It was recommended that test w e b  be instalIed around the new 
pond for analysis of groundwafer. The number of seepage leaks 
from Pond 2 had decreased. It  was stared rhat the auxiliary 
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pond needed clay lining (RYAV. E.S.. Dow C m u  COMPANY. 1956. "ISTORY REFORT FOR THE MONTH 
OF J t X  1956 - WASE  DISPOSAL CO-ORDINATION GROUP.' IPI-~ERNAL tETTER TO L.C. FARREI~- Dow CHEWU 
COMPANY. J ~ T  29). 

July 1956 - The faulty asphalt sheets were repaired (RYAN. E.s.. DOW CHEM*(ICAL COMPANY. 1956. 'HISTORY 
REPORT FOR TXE MOKnr OF J U l Y  1956 - WA,str: DISPOSAL CO-ORDINATION GROUP.' I"& LEiTER TO LC. 
FARRnL D o W  CWEMICU. COMPANY. Atimn3). 

August 1956 - Pond 207A was placed in limited use (RYAN. ES.. Dow CHEMICAL COMPANY. 1956. 'HISTORY 
REWRT FOR "HE M O "  OF AUGUS 1956 - W A m  DISPoSAL CO4hDINATION GROUP.' mRN& h T E R  TO LC. 
F-  ow CHEMICUCOMPANY. SEPTEMBER 5). Ponds 2 and 2-Auxiliary were taken out of  service 
and being allowed to dry (owp(. J.B.. Dow CHE..WW. COMPANY. 1974, "ISTORY OF 207 S o m  
EYAPORATION PONDS A..D N~TRATE IN W m  CREEL' LEITER TO EW. BEAN. RFAO. USAEC. ApRn, 10). 

September 1956 - Dow's approval of the stainless steel pipeline allowed for direct release of  liquids 
to the new pnd.  Pond 2-Auxiliary was being allowed to dry, and would be ciay lined when 
it was dry (RYAN. ES, Dow CHEXruL COMPANY. 1956. ~H~STORY REPORT FORTHE Mom OF SEFEMBER 1956 
- W A ~  DISPOSAL CO-ORDINATION GROUP.' I"& LEI7T3 TO LC. FARXU DOW CIEMKXL COMPANY. 
OcroeOR 2). 

October 1956 - Stainless steel extension tubes w e n  attached to the end of the discharge pipes on the 
new pond, resulting in releases o f  liquid from 18 inches above the pond floor. Appmximately 
2/3 of the pond floor was covered with liquid at this time (RYAN, ES.. Dow CHEwu COMPANY, 

LC. FEJWL~ Dow C S ~ ~ C A L  COMPANY. NOVEMBER 5). 
1956. 'HISORY m R T  FOR OCrOSER 1956 - WASTE DE- CO-oRDINATION GROUP.' -AL LETTER TO 

January 1957 - Lining of Pond &Auxiliary with day began Samples of the nimte spring were still 
being taken (RYAN. s, W W  CHEMICAL COMPANY. 1957. " r s r 0 R Y  &IURT fOR THE M o m  OFJAMJARY 1957 
- WAS€ DISPOSAL CO-ORDINATION CROUP.' f " A L  &ITER TO LC F m  DoW CHEMICAL COMPANY. 
FEBRUARY 4). The "unused pond near 77 Building" was filled for abandonment due to 
construction of the asphalt pond ( S ~ m i  R D ,  Dow CHEUICU. COMPANY. 1957. ' M o ~ Y  RZOGWS 
REPORT - SITE SURVEY - JANUARY 1957,' 
mRUARY 5). 

LFITER TO E A  pvrZrm DoW CWEhacAt COMPANY. 

February 1957 - Lining of the auxiliary pond was completed. Clay was placed on the inner face of  
the east dike of Pond 2, which was dry, to prevent leakage which had developed while the 
pond W a s  in Use (RYAN. LS, DOW CHEMIC4.L COMPANY. 1957. "rSrORY m R T  FOR THE MOMH OF 
FEBRUARY 1957 - WAsrr -I. Co-oRDD.uTION GROW,' LEITD. TU LC. F- D o W  -CU. 
COMPANY. MARCH 4). 

March 1957 - Lining of the inner face of the sides of Pond 2 was complete. A wooden spillway was 
installed below the thne discharge pipes. and the pond was returned to service (RYAN. a, Dow 
C E M W  COMPANY. 1957. 'HISTORY REPORT FOR THE M<xmr OF 1957 - WASTE DIfF'OSAL CO- 
ORDINATION GROUP.' W LEl7ER TU Lc. FARRnL D o W  c". COMPANY. APUL S). 

April 1957 - Releases of wastes from Buildings 883 and 774, which w e n  above drinking water 
tolerance levels. were made to Pond 2A. Six hundred gallons of salt bath solution w e n  ais0 
(?) released to Pond 2A (or was the waste the bath solution?). Activity build-up in the pond 
WaS being inVeSUgafed (RYAN. ES.. DOW CIUXlC4.L C O M P W .  1957. ' M n O R Y  REPORT FOR THE MONTH OF 
AnuL 1957 - w~,str: DISFOSAL CO-ORDINATION GROUP.' I"AL klT3 TO Lc. FhRRELL tXJw CHDaC4.L 

a 
COMPAHY. M A Y  3). 
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June 1957 - The study of the activity build-up in Pond 2A was ongoing. The study was a result of 
a request from Building 881 for higher release levels (RYAN, E.s.. DOW CKE?.UCU. COXPAW. 1957. 
"ISTDRY REPORT FOR THE MONIH OF JLW 1957 - W A S E  DISFOSAL CO-ORDINAXON GRqw.' I ~ E R N A L  L~TER 
TO L.C. FARRE& D O W  CHEMW CO-IPANY. JULY 5). 

July 1957 - Seven drums of contaminated wash water from decontamination of production personnel 
was disposed of in Pond 2A. An investigation of possible auxiliary evaporation for Pond 2A 
was initiated. The study involved determining an appropriate evaporation booster. such as a 
tower or spray, to extend the life o f  the pond (RYAN. Ls., Dow CHR~W. COMPANY. 1957. 'HISTORY 
REFORT - JLTY 1957 - W A m  DISF0S.U cO-ORD(s~ll0.Y GROUP.' hTEWU LR?ER TO LC. F m  DOw 
cHE..CAL COMPANY. AUGUST 5). 

October 1957 - An &foot chain link fence was constructed around Ponds 2 and 2A. Studies of the 
use of clay to reduce activity in the Pond 2A were initiated (RYAN. ES, mw CHEMICAL COMPANY. 

FARRELL Dow CHEMIcu. COMPANY. N O W ~ E R  5). 
1957. "rSrORY m R T  - CXXOBER 1957 - WASTE D I S F O S a  COaRDWATION GROUP.' I"U & l l € i Z  TO LC. 

September 1958 - Aluminum paint was applied to rhe exposed surface of  Pond 2A to increase 
evaporation (RYAN. ES.. DOW CHEMICM. COWAW. 1958. "IORY REPOKT - WASTE: DISFQSM co- 

8). 
ORDNATION GROLP - SEPTEMBER 1958.' LYIZRNAL LETTER To LC. FAIWEU, DoW CO,WANY. OcroBER 

October 1958 - A request for authorization for construction of another asphalt-lined pond was 
submitted. The  second pond was needed in case Pond 2A mp- and leaked, and for 
additional evaporative surface am (RYAN, ES, Dow CWEhacAL COMPANY. 1958. "EIQRY REPORT - 

a 
W m  DISPOSAL C O a R D W T I O N  GROW - O n o B E I L  1958.' IrmRNAt LFmR To LC FARREU, DOW C € E ? C U  
COMPANY, N O W E R  6). 

April 1959 - A third earthen pond was consuucted to prevent 
overflowing o f  Pond 2A. Plans for a method to mix Pond 2 
liquid with Pond 2A liquid to enable m f e r  to Building 995 
were being made as another attempt to lower the liquid levei 
in Pond 2A (RYAN. Es, Daw CMMICU. COMPANY. 1959, 'HrSro~y 

Lmm TO LC FARREU, Dow C~EMIU COMPANY. MAY 12). The new 
pond was Located just east of  Pond 2, west of Pond 207A. and 
north of 2-Auxilia1-y. This new pond is believed to have been 
designated Pond 2D, with 2-Auxiliary being designated 2C. 

REWRT - WASTE DUPosAL CO-ORMNATION GROW - ApRn. 1959.' 

May 1959 - Plans for the use of Pond 2 as an oxidation unit using liquids from Pond 2A w e n  being 
made (RYAN, ES, Dow CHRaCAL COMPANY. 1959. 'WS~ORY REPORT - W m  D I S P ~ ~ A L  C~-ORD(NATION 
GROUP - WY 1959.' bmxru Isrm fo LC FARRE& Dow CXEMIU COMPANY. JUNE 8). 

June 1959 - Monitoring of the "dumping of alcohol wash from Building 77 into the niuate pond east 
of Building 77" was conducted. Following the release, the area above the wafer line where 
the wash had been dumped had greater than 100,oOO cpm (Het JF Dow CI-IEMXCAL COMPANY. 
1959. 'MO"LY PXOGR~S REPORT - Sm SURVEY . JUNE 1959.' X"& UTER TO LA. hmmr. Dow 
CHEMICALCOMPANY. JULY 6). Various analyses w e n  taken o f  the pond am. d t s  of which were 
as follows: 1,040 dpmA water sampie at rhe nitrate pond; 2 dpm/l water sample at the spring 
on the nonh slope of the nitrate pond; and 2.7-x lo" dpnvlcg 100 feet wit of the nitme pond 
(normai soil background was reponed 10 be 2 x lo' to 5 x lo '  dpwkg) ( W o r n .  S.E. DOW 
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CHE.WCU CO.W&W. 1959. ' M O W Y  I 'RoCREsS REPORT - SiTE Sr;RVn - J I M  1959.' LVrrRNM LEXER TO T.S. 
CHAPMKV. DOW CHE.WCU. CO~A- .Y .  JLZY 6). 

July 1959 - The flow pattern of Pond 2 was modified to allow for maximum deterinon prior to release 
o f  the wastes to the sanitary system. The use of Pond 2 as an oxidation pond using liquid 
from Pond 2A was initiated (RYAN. ES, Dow CHLHlcu COMPANY. 1959. 'HISTORY REPORT - WASTE 
Drsms~ CO-ORDINAIION GROUP - JLZY 1959.' L ~ A L  IJ~T'ER T O  LC. FARRELL D o W  C€rEMcu. CO,W,GNY. 

AUGUST io). Monitoring of the sides of the nitrate pond indicated direct readings o f  greater 
than 100,OOO cpm and smears up to 300,000 dpm (HILL I.€, Dow ~HEMICU CO.WANY. 1959. 

C O M P M .  AUGUsr 3). 
'MOMHLY PROGRESS REPORT - Sm SURVEY - JULY 1959.' hTEW& LRTER TO EA. Rmmc. DOW CHEwuL 

August 1959 - The dikes on the east sides of Ponds 2C and 2D were raised to provide additional 
storage volume. Liquids were transferred to Pond 2 instead of Pond 2A whenever possible 
in an effort to lower the volume of Pond 2A. Water from Pond 2D was pumped to the 
sanitary system for a period of 7 hours to determine the affect of the liquid on the system. 
Results were favorabIe. Another test, with a pumping period o f  three days, was also 
conducted (RYAN. Es, Dow CHEMICAL CO,WM. 1959. 'HISTORY REPORT - W m z  D I S ~ S A L  CO~RDINATION 
GROUP - AUGUST 1959.' L W &  LFmR TO LC. FMAEU, DOW COMPANY. S-ER 9). 

September 1959 - The results of  the second aforementioned test indicated that the process was 
unfavorable. Investigation into nitrate reduction methods was conducted using sulfur dioxide 
gas and air, with unsuccessful results. A study of nitrate reduction using aluminum was 
initiated (RYAN. ES, Dow c-mucu. COMPAKY. 1959. 'HISTORY REPORT - WASE DISPOSAL CO~RDINATION 
GROUP - S W E R  1959.' &ITER TO LC F m  DOW CHEbUCU. COMPANY. OCTOBER 7). 

October 1959 - It was recommended that the dikes ofthe ponds be built up for the winter. Bids for 
construction of the second asphalt-lined pond were Sent to ALO for final selection and 
approval. It was stated that. when the new pond was built, the level of the existing asphalt- 
lined pond would t~ lowered to make repairs to planking and sun-checked surface (RYAN, E.S.. 

J"& LETTER TO LC. FARR~L Dow CHEMICU COMPANY. NOVEMBER 5). 
DOW CHEMICAL COMPANY. 1959. ' H m O R Y  REPORT - WASTE DISPOSAL CflRDDiATION GROUP - OCTOBER 1959.' 

November 1959 - Construction of the second lined solar pond began. Wind caused considerable spray 
of pond wafer, hindering construction activities (RYAN. €3.. Dow CWEMICAL COMPANY. 1959. ' H ~ ~ ~ o R Y  

C m u c u  COMPANY. DELLWBER io). This pond was to consist o f  three separate cells, and was also 
consrmcted of asphalt planking. The designation for this pond was Pond 2B-Nonh, Center, 
arid South, later changed to Pond 207B-North. Center, and South. Direct readings of the bank 
of Pond 2A indicated between 250 and 100,oOO cpm. High winds spread salt onto equipment 
parked east of the pond, but their was no indication of contamination (HnL IE, Dow CEWW 

PUIZRL DOW CHEMICAL COMPANY. DECEMBER 3). Samples of the spring on the north slope o f  the 
nitrate pond indicated 14 d p M  (HAMMOm. S L  Dow CHEMICAL COKPANY. 1959. 'Sm SURVEY MOMY 

REPORT - WASTE DISPOSAL CO-ORDRUTION GROUP - NOVEMBER 1959.' WTERNAL LErrD. TO LC F m  DOW 

COMPANY. 1959. 'MONTHLY P~0c;imS REPORT - SITE SURVEY - NOMMBER 1959.' I."& L€lTER TO E.A. 

RfpoRT - N O W =  1959.' IpmRNAL LRTER TO TS. CHAPMAN. D o W  CwHlCU COMPANY. D-ER 9). 

December 1959 - Seepage noted at the west end of the 207B pond excavation and a "covered drainage 
ditch" was constructed to drain the water to the hibide north o f  the ponds. Samples of the 
seepage were analyzed daily. The sand and gravel bed was packed in the southern section 
of the excavation and a sterilant was applied. The sterilant was then covered wirh asphalt 



planking (RYAN. E.S.. Dow C ~ M W C A L  C O W A . ~ .  1960. %STORY 
REP~RT - WASIT DWOSAL CO-ORDDIARON GROW - DECEME~ER 
1959.' L W A L  LETTER TO LC. F W U  DOW CS€€.WU 

March 

i 
1 

April 

elevation o f  the covered drainage ditch has yet been 
found on this pipe - I believe the man with the best 

-4 a-4-u- 

1960 - Connecting pipes between the sections of the new asphalt-lined pond. as well as 
controlling valves, were installed. Cuts in the dike for the connecting pipes were backfilled. 
Consuuction of the pump station began. Connecang pipes and control valves from the 
existing pipes to Pond 2A were insralled, completing the pipeline from the new valve pit to 
the inlet of the new pond. High activity in the effluent. as determined through composite 
samples from the drainage tile. was attributed to liquids being carried from Pond 2A by high 
winds (RYAN. E.S.. Dow ma. C O ~ A W .  1960, 'HIS~ORY REPORT - W m  Drseosu CO-ORDINATION 
GROUP - W 1960.' TO LC. FMR€U. DOW COMPANY. ApRn. 11). 

information on it has passed away.) Water samples 

1960 - Construction activities on the pumping station for the new asphalt-lined pond continued. 
Placement of planking, as well as mastic application was completed on the south section. 
Planking had also been placed in the center and north section, and mastic application had 
begun. High winds again affected activity levels in the effluent (RYAH. ES, Dow cHE1wIcu 

TO LC. FARREU Dow CHDaCu. Comm.  MAY 6). 
COMPANY. 1960. "ISTORY m R T  - WKTE DISPOSAL CO-ORDRUTION GROUP - APWL I%O.- INIEWAL &ITER 

-4 

May 1960 - Waste was released into the newly completed cells, 207B-Center and South (RYAH. ES.. 

Lmnx ro LC. FARR~L Dow CKEMW Cowmy. JUNE 7). Water samples indicated 2.7 
dp- at the spring north of the nitrate pond (hmom. S& DOW CI~EMICAL COMPANY. 1960. 

COMPANY. J m  IO). 

DOW CHEFAXCAL COWANY. 1960. -HISTORY RER3RT - WASE DISHXAL CO-ORDXXATION GROUP - MAY 1960.' 

-MONTHLY PXOCWS h U T  - Sm SURVEY - M Y  1960.' I". LRTER TO TS. ClfAPhcAN. DOW CHE..cM 

June 1960 - The 2MB Solar Ponds, referred to as Pond 2 B ,  
were fully completed. Transfer of water from Pond 2A 1 
was halted when leaks were discovered in the south and 
center sections. In order to return the liquid to Pond 
ZA, it first had to be transferred to the north section. 
resulting in extensive damage u) the nonh section of 
the new pond. The problems were caused by the acidic 
wastes reacting with the soil and producing gas, which 
lifted the asphalt planking and ruptured the seams. Investigations into the use of sodium 
sulfite and sulfur dioxide as reducing agents in high nitrate waste wen unsuccessful (RYW 

m u  LFITER m LC. Fiwrnt  Dow m w c . u  COMPM. JULY 15'). RouMe use of the eanhen 
ponds, Ponds 2, 2-Auxiliary and 2C. ceases. (The only other known release to these ponds 
occurred in March 1963). Water samples indicated 3.1 dpm/l ffl the spring nonh of the niuare 

wu 

'I-ruu1 - 

ES, DOW CWEMlcAL COMPANY. 1960. ' W O R Y  REPORT - WASTE D I S W  COQRDINATION GROW - JUNE 1960.' 
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pond (HA.WOND. S.E.. Cow CHE!!CU COMPANY. 1960. 'Mo."LY PROGRESS REFQRT - S m  SURVEY. Jnx 
1960,' L~ER.UL LETTER To T.S. CHAPUV. Dow CME.WCXL C0w~h- f .  JULY 11). 

July 1960 - All wastes had been transferred from Pond 2B to Pond 2A. The planking of Pond 2B 
was cut in some areas in order to relieve the pressure from the gas underneath the planking, 
A stainless steel flashing was constructed and welded around the connecting pipe between the 
south and middle sections of the pond (RYAN. Es, DOW C w r w w  COMPANY. 1960. WISTORY REPORT - 
WASIF DrsmAL CO-ORD~~JATTON GROUP - JULY 1960.- L ~ W L  I 2 a - r ~ ~  To LC. FARREU Dow CE??CAL 
COMPANY, AUGUST 17). Water samples indicated 4.4 dpmA in the spring nonh of the nitrate pond 
(HAMMOND. S . E  Dow (3ehacAL COMPANY. 1960. 'MONIHLY PRCGRESS REPORT - S m  SURVEY - JULY 1960: 
L~~ERNAL TO TS. ClUPlrM, D o W  CHE.?U COMPANY. AUGufl9). 

Septemkr  1960 - Monitoring of the "three east nitrate ponds" indicated maximum readings of 2,000 
cpm direct and 200 dpm removable (HILL J.L Dow CkEhaw COMPANY. 1960. 'MOMHLY PROGRESS 

OCrOBER 5). 
REPORT - Sm SUpVEY - SEmEhlBER 1960.- L' LFITER TO EA. hnaER DOW CHEMICAL COMPANY, 

October 1960 - Bids received for relining o f  the 207B ponds were too high A request for re-bids for 
lining only the south section was made. and one was accepted (RYAN. E.S.. DOw CXEMGU 
COMPANY. 1960. 'HISrORY REPORT - WAnZ DUPOSAL CO-ORDINATIOH GROUP - O-ZTOEER 1960.' L m  
TO LC FARRet DoW Cwrwcu. COMPANY. NOVEHBER 11). 

N o v e m k r  1960 - The south section of Pond 207B was relined, 
using asphalt concrete, and seal-coated. The first six 
groundwater wells were also installed in the immediate 
vicinity of 207B sofar ponds (RYAN. ES, DOW QZEMICAL 

0 

0 e 
COMPANY. 1W. "ISTORY REPORT - WASTE DISWSAL Co-oRD(NATION 
GROUP - NOVEMBER 1960.' l "U LETTER TO LC FCJ~RELL DOW 

COMPANY. D-ER 16). 0 

1 e I 

to be used only for mated alkaline wastes from Building 774 (RYAN. ES, DOW CHEMIcu. 

LRTER TD J.G. EPP. Dow QruacM. COMPANY, JANUARY 26). 

December 1960 - Pond 207B was again placed into service. but was 

COMPANY. 1961.  'HrsroRY REPORT - W a  DISKS& Co-oRDlNMlON GROUP - DECEXBO~ 1960.' 

January 1961 - The six monitoring wells were sampled for the first time (RYAN. ES, Dow CHEMIW 
COMPANY. 1% 1. ' m R Y  REK)RT - W m  DSFQSAL CO-QRDeUTlOrr GROW - JANUARY 1% 1.' I,"& LFlTER 
M J.G. Epp. DOW (3LEMKIAL COMPANY. FEBRUARY 15). 

April 1961 - Preparation for the repair o f  207B-Center and Noah began. The center section was 
drained. and dirt and gravel were removed. The north section was pumped out (RYAN. ES, Dow 

LFmR TO J.G. Epp. Dow Qnwcu COMPANY. MAY 19). Work activities at this time indudcd the 
construction of a drainage tile immediately east of the ponds to intercept any leakage flowing 
to the east. Underdrains in the ponds themselves wen not constructed. The asphalt a n c r e t e  
was placed over the asphalt planking exccp in 207B-Nonh. when difficulties w e n  
encountered and the planking was removed. Conccm was centend on 207A, which was 
believed to be leaking. 

C H E M I C I I I . C O M P A N Y . ~ % ~ . ' ~ R Y R E P O R T - W A S ~ D U P O S A L C ~ ~ G R O V P - A R U L  1%1.'hTERNAL 
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June 196 1 - Cleaning and draining of 207B-Center and Nor~h  in preparation for repair was completed 

TO J.G. EPP. Dow -.MU C 0 . w ~ .  JULY 1 1 ) .  
(RYAS. E.S.. DOW CHEMICAL CO.MPAhY. 1961. -H.ISTORY REPORT -WASTE DISPOS,U CO-ORDLXATION GROUP - JLh€ 
I%L- lhmu 

July 1961 - Repair on the north and center sections of Pond 207B began. Because of difficulty in 
laying the asphalt concrete over the asphalt planking, the planking was removed in the north 
section. A rupture occurred in the asphalt concrere in the south secnon of the pond. near the 
outlet from Building 774. Pumping was transferred to Pond 2A so that repairs could be made 
(RYAN. ES, D o W  cHE.WCU C O W A ! ! .  1961. 'HISTORY REPORT - WAm: DISIT)SAL CO-ORDINATION GROUP -JULY 
1961.' I"& LRTER TO J.G. Epp. DOW CHEWcU. COMPAKY. AUGUST 18). 

August 1961 - Ponds 207B-Center and North were returned to service. The contentS of the south 
section were transferred to the center section, and were mixed with sodium silicate as they 
passed through the uansfer pipe. The three sections were then equalized, and spill boxes were 
installed at the ends of the discharge pipes. The north section was then dosed off for use in 
spray evaporation studies (RYAN. ES, Dow CHEMIcu'Cohmtir. 1961. 'HX~ORY REPORT - WASTE 

S m w m  26). 
DEWS& CO-ORDINATION GROUP - A u G U ~  I%l: INlElWAL ISiT'ER l0 J.G. Epp. DOW Q m a t X L  COWpANY. 

October 1961 - Prior to spraying operations at the nitme pond. background surface readings and soil 
samples were taken Air samples taken during spraying indicated very little airborne activity 
( H u  J.E.. Dow m w w  COMPANY. 1961, 'M0m-m.~ pRocREss REWRT - S m  S u x w  - O c r o e ~ ~  1961: 
Lmxu LEn+R TO EA. Pmzm. Dow cXmn.r- COMPANY, NOVEMBER 6). 

February 1962 - The pipeline between the center and north section of Pond 207B was reopened to 
allow transfer. Spray evaporation had not yet been attempted, and the line would be closed 
when the m d y  began (RYAN. Es.. Dow CWEMICAL commr. 1962. "ISTC)RY REPORT - PRWss W m  
DlS€QXL GROUP - FEBRUARY 1%2.' L W &  L E n E R  TO G.E. W m  DOW CRE..CU. COWANY. M a  20). 

March 1962 - During routine inspection of Pond 2A. several breaks in the asphalt planking were 
discovered. Liquid was transferred to Pond 2B using a large portable pump. This was the 
fim transfer using the pump from Pond 2A to Pond 2B. It was also discovered at this time 
that liquid was leaking beneah the planking, seeping into the drainage tile, and being mixed 
with water in Pond 1 (RYAN. U.. m w  C ~ M P A H Y .  1962 "ISORY REpoRT - PROCESS WASTE 

Silicate was going to be applied to the soil beneath the leak in the planking: however. as of 
May 10, 1962. this had not yet been done (RYAN. l3- Dow CHEMXcu COMPANY. 1962 '€@TORY 
REPORT - Pxwss W m  D r s ~ o s u  GROUP - ApRn. 1%L' INmwu m G E  Wwm. Dow CWEMlcAL 
COMPANY. MAY IO). 

DE= GROUP - hhRCH 1962.' m.u I€ i lER ll3 G.E. WHm. DOW CHEMlcllL COMPANY. ApRn 18). 

July 1962 - Water samples indicated 1.8 microcuries per liter in the spring on the northeast slope of 
the nitraft pond (RAY. E L .   ow crrmaw COMPAHY. 1962. 'MONTHLY PR-s ~ R T  - sm s m w  - 
JULY 1962' k4ERNAL LITER TO C.W. h T I ? G S R U D .  m W  CIEMcU. COMPANY. AUGUsr 9). 

September 1962 - Work on the nmoval of Pond 2-Auxiliary begins due to the anticipated 
construction of Building 779, some of which will be over Pond 2-Auxiliary. The floor of the 
clay-lined pond was monitored prior to the arrival of construction personnel, with results of 
up to 5,OOO cpm. Waste disposal analyses of soil indicated 11,OOO to 75,000 dpmkg. It was 
recommended that the soil be removed prior to consuudon activities W J L  Dow m w u  
COMPANY. 1962 'MONTIUY PROcREf.5 REWRT - SIT€ SURVEY - INDvsrruU HY- - SEPTEMBER 1962.' 
L ! A L  TO EA. f"GER. D o W  CHE!MI(;u. COMPhpTy. OCrOBER 2). 
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October 1962 - The clay lining was removed from Pond 2-Auxiliary. Monitoring indicated low 
surface contamination w u  J.E. DOW CHEMW c o m w .  1962, - M O ~ Y  PROGRESS REPORT - sm 

NOVEWER 5). 
S L X W  - lNDUsnuM H Y W  - OCTOEER 1962.' L m W L  LEITB'. TO EA. Pvnw. DOW CHEMICAL COMPANY. 

November 1962 - Monitoring of the "large nitrate pond" indicated 500 to 1,OOO cprn direct on the 
exposed surfaces. Analyses of the salt indicated 1.500 to 2,000 dpm/g. Rebuilding of this 
pond was pending (Hnt J.E, DOW CHEWCAL COMPAW. 1 % ~  'MONTHLY Pszm Rmm - sm SURVEY - 
LhDusrruU HYGIENE - NOVEMBER 1962.' LSTERNAL LEXER TO EA. pvrrmL DOW CSEMICXL CO.WM. 

DECEMBER 3). 

February 1963 - Small cracks were discovered in the asphalt concrete of Pond 2B (specific section 
not mentioned) (RYAN. Es, Dow ~ C A L  COMPAV. 1963. -HITTORY REwm - PRcass WASTE DISPOSAL 
GROUp - mRUARY 1963.' L€l-lER TO G.& W H m .  CQW CHEMICAL COMPANY. MARCH 14). 

April 1963 - Relining work on 207A begins with the removal o f  salts and cleaning o f  exposed lining 
(RYAN. ES, Dow WMICM COMPANY. 1963. ' H f O R Y  REWRT - P R W U  WcxlE D U m A L  GROUP - ApRn, 
1963.' hER". LETTER TO G.E WHnZ. W W  c H E . W U  CO.WANY. hfAY 20). 

May 1963 - The north section of Pond 207B was pumped as low as possible, and cracks in the sides 
of the pond were sealed. Forty d m  of contaminated aluminum scrap were dumped in Pond 
2A. Laboratory studies of evaporation were conducted for development of  an evaporation unit 
for high nitrate aqueous wastes (RYAN. Ls, Dow Cmwwcu. COKPAHY, 1963. ' H ~ ~ ~ o R Y  ~ R T  - PRoass 
W A a  DSWsAL GROUP - MAY 1963.' I " A L  LETTER x) G.E. WHm. D o W  m W  COMPANY. JUNE 17). 

June 1963 - Transfer of Pond 2A contents to Pond 2B with an addition of caustic began. Three trailer 
loads of caustic weze added to Pond 2B, and five trailer loads were added to Pond 2A (RYAN. 

IHTERNAL kn-m fo G.E WIIITE, Dow CHEMIUL C0.w~.  JULY 30). 
ES, Dow CHEMICAL COMPANY. 1963. 'HISTORY REWRT - PRCCESS WASTE DXSPOSU GROUP - JUNE 1963.' 

July 1963 - The transfer of liquids h m  Pond 2A to Pond 2B was completed. A small heel of 
remaining acid waste was neutralized by pumping basic wastes from 207B-South to Pond 2A, 
and then from Pond 2A to the 207B-North. A test o f  the burning capabilities o f  Pond 2A 
lining was made to evaluate it as a method of disposal. The planking was not combustible 
alone, and Rquirrd fuel for burning (RYAN. ES, Dow CHEWcu Comw. 1963. 'HISTORY Rrpom - 
PROCESS WASTE DISWSAL GROUP - JULY 1963.' lMERtUL LRTER TO G.E WHITE. D o W  CWEMICAL C O M P M .  
AUGUsr 19). 

August 1963 - Removal of piank lining and sand sub-gxade from Pond 2A began (RYAN. E!& Dow 

TO G.E. W H ~  Dow Cxwu COMPANY. S ~ B E R  19). Vegetation samples taken from the 
southwcst comer of the "main nitrate pond" indicated 960 dp&g 0. s . ~  Dow CHEMICAL 
COMPAHY. 1963. 'MONTHLY P~WIEU: REPORT - Sm SURVEY - AUGUST 1963,' IMERHAL Urmt TO C.W. 

C l E !  COMPANY. 1963. ' m R Y  REK)RT - PRO035 WAS€ DISPOSM. GROUP - AUCZ.fSr 1963.' hTHtNAL 

hLTPIGfRUD. M W  CHEMICAL COMPANY, sEPlEMB&R 9). 

September 1963 - Removal of  asphalt pIanking and excavation work for 207A ndesign was 
completed (RYAN. ES, m w  CHEMICAL COMPANY. 1963. % ~ R Y  REPORT - PRmxs W m  DISPOSAL GROUP 

was disposed of in Trench T-4. The planking contained approximately 16.2 grams o f  uranium 
- SEPIEMEER 1%3,' LE' iTRx)  G.E WHITE. W W  CHEMICAL COMPANY. OCTOBER 16). The p h l k b g  

( m 5 I G .  KJ, DOW cK€MXcU. COMPANY, 1973. 'MONTHLY STAWS REFORT - W T H  h r r S I C 3  OPERATIONS. 
m c A t  AND CONS7RUCnON - NOVEMBER 1973.' L W A L  LrmR TO EA-  Pvnw. DOW cHE?AICU 
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CO.WA,W. DECEMBER 4). Vegeration samples taken from the northeast comer of the nivate ponds 
indicated 3 10 dpmkg (HAMNOI;D. S . E  Dow CHLwcu COKPAXY. 1963.  mom^ PROGRESS REPORT - S m  
Smvn - S E P T E . ~ E R  1963." INERN& hnm TO C.W. PILTINGSRUD. Dow CHZMU C O ~ B A N Y .  OCTOBER is). 

October 1963 - Relining and reforming of Pond 2A began The pond was to be lined with two 
asphalt concrete mats (RYAN, ES, Dow C ~ ~ C A L  COMPANY. 1963. "STORY REPORT - PROCESS WASTE 
DUPOSAL GROUP - OcrOBER 1%3,' L m A L  IJZTER TO G.E WHm. DOW CHEMICAL COhQANY. NOVESBER 14). 

November 1963 - The re-design of 2MA was completed (RYAN. ES, DOW CHEMICAL COMPANY. 1963. 
'HISTORY REPORT - P R o a U  w m  DEPOSAL GROUP - NOVMBER 1%3.' WrER". LEmR TO G.E W m  DOW 

CHEMCAL COMPANY. DECEgER 16). 

January 1964 - The process waste lines to the asphalt ponds were 
relocated. This was necessary because o f  the construction 

0 

March 

of Building 779 (RYAN. ES, Dow CHEMT~L CO.CIPANY. 1%4. 
'HISTORY REPORT - PRCCESS WASTE DISPOSAL GROUP - JANUARY 1964.' 
L m A L  krI€R TO G.E WWrr. DOW CKEMCAL cOMP&W. FEBRUARY 
13). 

1964 - Extensions on the Pond 2A discharge pipes were 
installed. as was a vough from the extensions to the bottom 
of the pond (RYAN. ES, DOW Q~WCAL COMPANY. 1964, "IS~ORY REPORT - PROCESS WASTE DEPOSAL 
GROUP - MARCH 1964.' m A L  LETTER TO G.E. WHITE, DOW CHEMICAL COMPANY. APRa 15). 

April I964 - The coupling of a 1,600 gpm pump at Pond 2A was completed (RYAN. ES, DOW (~MMICAL 
COMPANY. 1964. '-0RY REPORT - PROCESS WASrr DISPOSAL GROW - ARUL 1964.' m A L  b3lER TO G.E 
WWrr. DoW COMPANY. MAY 18). 

May 1964 - Transfer of wastes from 207B-Noh to 207A was made (RYAN. ES, mw CHEMICAL COMPANY. 
1964. %STORY REPORT - P R m  WSE DEPOSAL GROUP - MAY 1964.' M"AL m TO G.& WHITE, D O W  

CHEMICAL COMPANY. JUNE 17). 

June 1964 - Wastes were transferred from 207B-North and Center to 207A. The exposed portions of 
Pond 207B were inspected (RYAN. ES, Dow Cmccu COMPANY. 1964. " r s r o ~ y  REFORT - PROCESS 
WASTE DISPOSAL GROUP - JUNE 1964.' W ~ I N A L  LETTEIl TO G.E W m  Dow CHEMICAL COMPANY. JLtY 29). 

July 1964 - Vegetation samples taken from the southwest comer of  the west nitrate pond indicate 
2-80 dpm/kg ("D. S S .  DOW CHEMICAL COKPANY. 1964, -MOKIHLY PXCGRES REPORT - s m  SURVEY - JULY 1964.' I"AL x) C.W. PILmGSRLm. AuGtrsr 5). 

August 1964 - Vegetation samples taken from the northeast mmer of the cast nitrate pond indicate 
4,500 dpm/kg (HAMMOND, SE, Dow CHEMICAL COMPANY. 1964. - M o ~ Y  PRCGRESS REFORT - S m  SURVEY 
- AUGUST 1964.' m A L  ISITD. TO C.W. I " C X R U D ,  S-ER 8). 

September 1964 - A pilot plant evaporator was placed on-line. Trial runs using domestic water were 
conducted, u) be followed by uial runs using Pond 2A water (RYAN. Es, mw C H E M ~ L  COMPANY. 
I!W."HISTORY REPORT-PRCCESS W ~ M ~ P O ~ M G R ~ U ~ . S ~ W ~ ~ ~ ~ , ' ~ ~ T O G . E W ~  
DOW c m u u  COMPANY, m e a z  26). Vegecation samples indicated 180 dpm/kg at the southwest 
comer of the wesf nitrate pond, and 1,OOO dprnkg cast of the south edge of the nitrate ponds 
(HAMMOND. S.E.. DOW ClE?WCAL COMpAhY. 1964. 'MOKneY P X O C R U S  mRT - SITE SURVEY - SEPTEMBER 
1964.' X"& &ITER TO C.W. PIL'IZNCiSRUD. OCTOBER 12). 
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October 1964 - The sides of 207B-North and Middle were patched using cold patch mastic. Wastes 
were being pumped to Pond 2A (RYAN. Es.. DOW C m w .  COMPANY. 1964. 'HISTORY REPORT - P R ~ S  
WASIT D r s P o s , ~  C R O ~  - m 0 B E R  1964.' I.?~~ERV.AL LETTER TO G.E WHITE. DoW Cmhuw COMPANY. 
NOVEM~ER 16). The sides of 207B-Sourh had not yet been repaired ( R Y A N . S ,  DOW m m c u  
Cohmm. 1964. "KTORY REPORT - PROCESS WAS€ DISPOSAL GROUP - NOVEZWER 1964,' L5-m TO 

a 

G.E. W m  D o W  CHE??cM. COMPAW. DECE..ER 26). 

December 1966 - Releases of low nitrate treated wastes from Building 774 were impounded in the 
asphalt-lined evaporation ponds so that effluent from Building 995 could be used to dilute the 
nimtes ( R Y ~  ES.. m w  mwcu COMPANY. 1%7. 'STATUS REPORT -  WAS^ DISPOSAL COORDINATION - 
DECEMBER 1966,' LTrEit  TO EA. PVrmR D O W  CHEWcM. COMPANY, JAMJARY IO). 

November 1967 - Twenty-five thousand gallons of w s t e  were taken from Pond 2A and disposed of 
in the evaporator. Pond 207B-Nonh was repaired, and was expected to be in service in 

LEITER TO ICV. BEST. Dow CHEwcu COMPAHY, NOVEMBER 27). 
kCember (W. ME, D o W  CHLWCAL COMPANY. 1%7. 'PROGRESS REPORT FOR N O W & '  -,u 

1968 - 1970 - Lithium scrap was disposed of  on the dikes between the evaporation ponds by 
spraying it with water. 

February 1968 - A Fire Department pumper truck was used to spread 250 pounds o f  "Nigrosine 12525 
Acid Black 2" dye info Ponds 2A and 2B in an attempt to increase the evaporation rates. An 
extra 250 pounds were reserved for later use (w. ME, DOw cmmx COMPM. 1968. 'PROGWS 
&PORT FOR mRUARY.' TO K.V. BEST. D o W  CXEMICAL COMPANY. FEBRUARY 27). 

April 1968 - All wastes were transferred to Pond 207B. Pond 2A was dormant (MMJ. ME, DOW 
m C A L  COMPANY. 1968. 'rna3W.S -RT FOR FEBRUARY.' kERNAL -10 Cv. BE!X. I h W  CHEMICXL 
COMPANY. FEBRUARY 27). 

October 1968 - Repairs were made to cracked side walls in 207B-Center with budap and asphalt An 
additional coat of asphalt was also applied to 207B-North (OWEN. LE!- Dow CSIEMIca COMPANY. 
1974, 'HISTDRY OF 207 SOUR EVMOru7lON h?QS AM) N m T E  IN WALKUT -' 
RFAO. USAEC, ApRn. IO). 

TO EW. BEAN. 

January 1969 - Low-level contamination and salts were blown out and to the e m  of the solar ponds 
by high winds (PILTPGSRUD. CW.. 1969. 'STATUS REeOm - HEUTH PHYsra - JANUARY 1969.' F ~ R V A R Y  
12). 

June 1969 - Leakage appeared on the ground surface at the northeast comer of Pond 2B,  possibly due 
to a previous leak in the north and center sections of the pond, which was repaired in 1%7(7). 
Plans were made to transfer the contents o f  207B-Nortfi and Center to Pond 2A and repair the 
north and center Sections (W ME.. Dow a u x c u  COMPANY. 1969. 'MONXXLY PROGRESS REPORT - 
W m  TRUTMEM - Jum' TO LF. G u  Dow CHEMICAt COMPANY. JULY 3). 

August 1969 - Pond 207B-North was emptied. Burlap was placed in uncovered areas and a coat of 
asphalt was applied. Another coat of asphalt was to be applied to old and new buriap surfaces 
by the following month, at which time 207B-Nor~h would be returned to service and 207B- 
Center would be repaired (Mus. ME, Dow C H E M I u  COWANY. 1969. ' M O ~ Y  PRm REWm - 
WASn TREA'TMpcT - AuCiu~r.' I"AL LE-ITER TO LF. G U  DOW C X E M C U  C O M P W .  SEPTEMBER 4). 
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September 1969 - A second coat of asphalt was applied to 207B-North. completing repair. The 
contenE o f  207B-Center were transferred to the north section and then to Pond 2A. Burlap 
and a coat o f  asphalt were placed in the center section. and a second m a t  was to be applied 
the following month ( W s ,  M.E. Dow CHEWCAL Co .ww.  1969. 'Mo,vney PROCRESS REWRT - WASTE 
'IR-EATSES'T - SEPTEMBER.' LW5SAL LETTER TO L.F. GFuU, D O W  CXEMwcU. COMPANY. OCrOEER 7). 

April 1970 - Catch sumps and pumps were installed to return water from the drain tiles to the ponds. 
Sump No. 1, located at the nonh end of the drainage tile east of 207B, returned water to 
207B-Nonh Sump No. 2, located at the north end of the drainage tile between Ponds 207A 
and 207B. returned water to 207A (OWEX. J.B, Dow CXEMICAL COMPANY. 1974. 'HISTORY OF 207 SOLAR 

EVApoUTION PONDS AND N m u T E  N W A m  CRmi' M EW. BEAN. U A O .  USAEC. hpRa. IO). 

May 1970 - A soaker hose and pump were installed at the east 
berm of Pond 207A as an anernpt to increase evaporation 
rates. The new installations would allow water to t ickle 
over the berm. Consuucuon of Pond 207C, a new asphalt- 
lined pond, began. The  pond was to be used to store 
liquids during repair of the existing ponds (MAAS. M.E Dow 
C m U  COMPANY. 1970. 'MONTHLY P~crc;ws REPORT - WASTE 0 

COMPANY. JUM 10). 

0 

0 

0 

0 

TEA= - MAY.' IN7EWAL LFmR TO LF. GRUL DOW CEbUCAL 

June 1970 - Pond 207B-South was emptied €or relining (MAAS. M.E. Dow cwnacu. COMPANY. 1970. 
'BUUING 774 - Jw JULY PROGRESS REPORT.' AUGUS~ 5). Pond 207c was under consuuction west 
of Pond 207A. The "small south nitrate pond" was leaking and thought to be the cause o f  
high nitrate concentrations in North Walnut C m k  (FRPBERG, KJ, DOW CWEMICU COMPANY. 1970. 

I"AL &ITER TO EA. Pvnw. JULY 9). 
'EhLTH PHYSICS h h " H L Y  STATUS REporn - OPERATIONS GROUP TECKNIU AM) C O N m U C n O N  - JUNE 1970.' 

August 1970 - A program to eliminate the use of the solar evaporation ponds was initiated and 
submitted to AEC (FREIBERG. KJ, Dow CHEMICAL COMPANY. 1970. 'HEALTH PHYSICS MOKMLY STATUS 

SEPTEMBER 9). 
mRT - OPERATIONS GROUP TECHMU M D  CONstnUCIlW - AUCUsr 1970.' -TO EA. 

September 1970 - All side walls of Pond 207B-South had been covered with burlap and asphalt (om. 

lamt TO EW. BEAN. RFAO. USAEC. APNL 10). Paving and earthwork at Pond 207C was 
completed. Groundwater was seeping into the sump, and this problem was to be resolved 
prior to sealing the area. Sludge was expected to be m o v e d  using liquid from existing 
ponds tD create a slurry which could be pumped, rather than direct removal (-ERG. KJ, Dow 

J.B.. DOW aiLWCU COMPANY. 1974. 'HrsrORY OF 207 SOLAR EVAPORATION PONDS AM) NITRATE IN WL-7 

m C A L  COMPANY. 1910. ' F h L r W  R n S I c S  M0NTIU.Y STATUS FZPOitT - O m T I O N S  GROW m C U  N 
CONSTRWXION - S-ER 1910.' Xh- L€lTER TO EA. mW CEMICAL COMPANY. m O B E R  8). 

December 1970 - Pond 2O7C was piaced in service (OWpr, J.B, Dow Q r u a ~  COMPANY. 1974. 'WXORY OF 
207 SOUR EVAPORATION W S  AM) N m E  IN WALMIT CREaL' 
IO). 

M EW. B W .  RFAO. USAEC. ApRa 

May 1971 - Test holes w e n  dug and water samples were &en at the location of Trenches I and 2 
(OWEN. J.B.. Dow CHEMW COWLW. 1974, ' W O R Y  OF 207 SOUR E~MOUTION PONDS AND N m n  IN 
ww ~cmc.- -TO E.W. BEAN, RFAO, USAX. APRL IO). Sediment samples taken from 207B 
indicated up to 10,ooO dpm/g uranium and up to 140.000 dpm/g piutonium ( ~ ~ I T N C S R U D .  C.W . 

a 



1971. 'STATU fZ€PORT - HEALTH PHYSICS - h f ~ y  1971.' m ! h L  + 

LRTER TO w.H. Ln. Jmz IO). Direcc readings indicated 

was planned for the area (FREIBERG. KJ, Dow CHLWCU. 
C0.WM. 1971. *HEALm PHYSICS MONTHLY STATUS REPORT - N l O S I  

L\- LRTER TO E A  FUlZI3t. J M  9). 

0 

25,000 cprn. Work using a bulldozer to remove the silt -- - 
OPEFATIONS GROUP nmUJ. AM) CONSTXUCrrON - MAY 1971.' 

0 

August 1971 - Soaker hoses were installed around the perimeter 
of  Ponds 207A and 207C (OWEN. JB.. Dow CHEMUJ. COMPANY. 1974. ' H I ~ R Y  OF 207 s o m  

Sludge removal operations were occurring at the evaporation ponds (specific pond not 
indicated) (PLTNGSRUD. C.W, 1971. 'STATUS REWm - tfMLTH PHYSICS - JULY 1971.' l"At LEI?ER TO 

EVAWRAXON Pow AhD N m 7 E  IN W A W  -' LEmR TO EW. BUN. RFAO. USAEC, APRIL 10). 

J.F. WUmG. AUGUST 10). 

October 1971 - All side walls of Ponds 207B-North and Center were covered with Pewmat liner and 
a hydraulic sealant. Catch Trenches 1 and 2 were dug (OWEN. J.B.. DOW CXEMCU. COMPW. 1974. 

USAEC APNL 10). Liquid collected in Trenches 1 and 2 went to Sumps 1 and 2, and then to 
Ponds 207B-Nonh and 207A. respectively (~oaovnt JM-ERNATIONAL 1988. ' s ow EVAWRATION 
PONDS CLOSURE PUN: JULY 1). 

" r s r 0 R Y  OF 207 SOW EVAWRATION PONDS AM> NrrrUrr IN W m  CRmC' LFlTER TO E.W. BEAN. RFAO. 

November 1971 - Pond 207B-South was being cfeaned (purrmr. E-A 1971. 'STATUS REPOKT - HEALTH 
PHYSICS OpnUnONS - W E E R  1971.' INTERNU LElTER TU J.F. WUUXNG, NOVEMBER 5). 

December 1971 - Cleaning of Pond 207B-South continued (-PXLTINGSRUD. CW, 1972 'STATUS REPORT - 
HEALTH PHYSIC3 TO OPERAITIONS - D E ~ E R  1971.' LETTER TO J.F. WrrrXnrCG. JANUARY 7). 

May 1972 - Automatic pump controls were installed in Trenches 1 and 2 (OWEN, JB.. DOW CHEMCAL 

CO.WANY. m4. 'HISTORY OF 207 SOLAR EVAFORATION poms AND N ~ U T E  IN w w  c~mc- m-m TO EW. 
BEAN. RFAO. USA% APRIL 10. 

September 1972 - Trench 3 was placed in service (OWM. J.B, Dow -. 
CUEMlCAL COMPANY. 1974. 'HISTORY OF 207 sOl-4R E v m l u n o t i  
PONDS AND NITRATE IN W u w r  (4mL' LmER TO EW. BEAN. 
RFAO. USA% ARUL lo). Liquid collected in Trench 3 was 
vansfemd to Pond 207A ~CCKWEU. L*ITER"AL 1988, 
'SOUR EVAPORATION POMlr QI#uRE PUN.' JULY 1). 

0 .  

.-- - -- \. 
0 

0 

October 1972 - The side walls and bottom of Pond 207B-South 
were nlined with Pcuumac and a hydraulic sealant (OWEN. 
J.B, DOW ~ e w c u  COMPANY. 1914, "K~ORY OF 207 SOUR EVAPORKTION porn AND NITRATE IN w m  

0 

CXEnL' To EW. BEAN. RFAO. USAEC, ApRa 10). 

January 1973 - The "nitratt capcun trenches located on the hillside north o f  the process waste holding 
ponds" were in opemion Water from thc trenches was being analyzed and rearmed to the 
ponds. ?lmx mnches existed at rhis time Mu. M E  AND D.E. MCHEU. 1973. ' M o ~ Y  
ENVIROW4RiTAl. moGws m R T  - -VAL OF Nll7UTE FROM a&' mRUARYI). 
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April 1974 - Trenches 4 and 5 were placed in service ( O m .  J.B.. Dow 
CSEWCAL COWANY. 1974. 'HISTORY OF 207 S O U R  EVmRAUTION WNDS 
m N ~ T E  IN W L ,  Qrmc' LEITER TO EW. BEAU. RFAO. USAEC 
APRIL IO). 

Trench 3 (Rwcwnt INmrunoNL 1988. 'SOLAR E V m m T I O N  Porn  
CL~SURE RAN,' JULY 1). 

Liquid collected in Trench 5 was ransferred to 
Trench 4 ,  and liquid collected in Trench 4 was transferred to 

Page 14 Revision Date: September 25. 1992 

April 1973 - Six IO [en tons of  nitrate leached from the soils north of the evaporation ponds due to 

-_ - -- 
4 -  -- ' 0 -- --. -- \- =Oug:- 
km. 0 

0 
a 

high water flows ( M u s .  M.E. A\D D.E MI-. 1973. ' M o , m r  E Y V I R O ~ , ~ ,  hlwmss REPORT - 
RE.MOVAL OF N m T E  FROM S O P '  fvhY?). 

May 1973 - The trench pumps were turned off because of overloading o f  the evaporation ponds due 
tO rahl (Mus. M.E. AND D.E. Mcm-s. 1973. 'MOMHLY LmmoNMEKTu PRocr~~ss REWRT - REmvht OF 
N ~ T E  FROM SOL' JUNE?). 

September 1973 - The side walls and bonom of Pond 207B-Nonh were relined with Pevomat and a 
hydraulic sealant (m. I.B.. Dow CHEMU COWAV. 1974. "rsroRr OF 207 SOUR E V U Q ~ ~ T ~ O N  mms 
hND N m T E  IN WAWUT CRmL' LEITER TO E.W. B W Y .  RFAO. USAEC. ApRlL IO). 

July 1974 - Trench 6 was placed in service. Liquid collected in the trench was transferred to Pond 
207A (ROQCWEI~. IKlER"AL 1988. 'SOLAR EVAPORATION Porn C ~ ~ U R E  RAN: JULY 1). UQUID 
C O U m  N THE 
"DWRllTES 

WAS TRANS- TO POND 207.4 ( ' E V B l u r o R  N m  & Po= &corn.' 1978. 
RoacwnL m A n 0 N L  1988. 'SOLAR EVAPORATION PONDS L-Y OF JULY 8. 

CLOSURE RAN.' JULY 1). Also completed in July was a smdy to provide for 100% recycle af RFP 
watcrs, rhis study recommended the use of the 207A and 207B solar ponds for storage of 
water treated through the reverse osmosis system and for storage of treated sanitary effluent 
awaiting treatment in the reverse osmosis system (E- scwa  LNC 1974. AN ENGWEEIUNG 

ENERcz comssmr. JULY 21). Future activities related to ciean-out and relining of the 207B solar 
ponds wen partly in support of this water recycle pro jea  Following the publishing of this 
snrdy, once a 207B solar pond was cleaned-out, no further process wastes were placed in the 
ponds. 

STUDY FOR W A m  CONIRot AND RECYQL REPAICED FOR lRE RMXY -'Is ARM OFFIcE OF THE US. ATOMIC 

September 1974 - An in-depth study including core drilling and soil analysis was initiated. An 
inventory and maps o f  nitrate deposits wen to be prepared (ILLstEy. C.T, 1974. 'MO"LY 
LWONMPTTAL PRocRESs REPORT: REPORT FOR SE~EMBER 1974. ~croam?). 

October 1974 - An inventory of nitrate deposits nonheast of the ponds was in progress Wm. C.T.. 
1974. 'MOHnnY E r n m a  PROGRESS REWRT.' REWRT FOR OCTOBER 1974. NOYEMBER?). 

(li November 1974 - A repon of the nitrate inventory in the soil n o d  of the ponds was written ~ m .  
C.T.. 1974. ' M O m Y  PR-S REWRT.' REPORT FOR N0-m 1974, D E - n t ' l ) .  
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March 1975 - Low level alpha contaminadon was detected around the __ -- --- ‘ 

perimeter o f  the solar ponds. I t  was believed to be caused by 
the operation of the soaker hose system on the knn of Pond 
207A. Soil contamination was also detected on the down- 
wind side of Pond 207A (THO~ON.  MA.. 1975. TRO(;RESS REPORT 
FOR rnC3-I 1975 - W O N M E K T A L  SCIENCES Ah’D WASE CONTFtOL‘ 
L\TS~NAL I-EITIX TO H.E. BOWMAN. ApRn. IO). 

e 

September 1975 - Cleanout and repair of  Pond 207B-North was 
completed ( K ~ T I N G ~  WJ), RCCKWEU ~ V A T I O N A L  1975. ~ZADUTIOH M O ~ O ~ G  - MOMHLY REPORT - 
SEpTrh~m 1975.‘ LFITER fo E A  PUKER, RW<WELL. -TION& -0BER 10). 

April 1976 - Core samples were taken from the solar ponds for the water recycle project 
(results o f  the samples were not indicated) (HORNEACHER D.D.. ROCKWEU. I”ATIONAL 
1976. ‘ENVlRONMENTAL CONTROL wEEI;LY HXGHUGHI3 W n K  ENDING AFlUL 9.1976.‘ W A L ,  

TO MA. lNOMpsOH. RoacwEu. I ” A T I O N M ,  ApRn. 9). 

September 1976 - (This may have been in late August 1976.) An unsuccessful Vial nm was 
conducted on cieanup of 207B. Contamination was found on and under the liner and in 
nearby soiL It was thought that an environmental enclosure would be necessary for cleanup 
activities (HORNBA- D.D.. ~ o a r w ~ l ~  LVERNATIONAL 1976. ‘ENVIRONMENTAL ANALYSIS AND C O ~ O L  

INTERNATIONAL S ~ E R  3). Air monitoring during solar pond cleanup indicated between 
0.00102 and 0.17136 pCi/m’ plutonium concentration (HORNSACIW D.D.. RWCWEL~INERNATIONAL 

IRTER TO EYVIRONM~~~AL SCWCES, Ocroem 8). 

WEEltLY HKXU- WmC ENDING SEPE!!EI13.1976.‘ L?dEiUUL LETTER TO M A  THOKPSON. RoaovElL 

1976. - E ” M E N T u A N A L Y S I S  AND CONTROL WEMLY ~CHLlCKfs WEEK ENDLNG m B E R  8,1976.’ m A L  

October I976 - Eleven core samples were taken from the solar pond area in preparation for the 
reverse osmosis holding ponds (HORNSACHER. D 9 ,  R o c r w a ~  I N T E X N A T I ~  1976. ‘ENWRONMPCTAL 

EYVIRO”TU samcrs. OCIQBER zz). Fifteen soil samples were also taken during the month to 
determine contamination levels (HORNBACXX D.D, R o a r w ~ u ,  I”ATIONAL 1976. ‘EYVIRONMEN~AL 

EYVIRONMENW saprcu. ~ B E R  29). Air samples taken during solar pond cleanup during the 
first half of the month indicated plutonium concenmnons ranging from 0.00395 to 0.86791 
pCim’ ( H O R N B A ~  D.D, ~oacwnt INERNATIONM. 1976. -ENVIRONMEKTAL ANALYSIS AND CONI-ROL 

I”ATIoNAL, NoVewER 5). 

ANALYSIS AND C O M R O L  WEEKLY “E w m  &WING m O B E R  22. 1976.‘ TO 

ANALYSIS AND COKIXOL WEOaY ~GHIJCMs WmC ENDING OCTOBER 29. 1976.‘ L E r E R  TO 

WEEKLY HICXLICiHI’S WnX. E N D N  NOVEMSER 5,1976.‘ fKiElW& TO M.V. w m  RCCK’WEU 

November 1976 - A “crash program” o f  sampling and d i n a  counting was initiated, providing aid for 
the completion of the design criteria for the project The program consisted of coring through 
the liner and augering into rhe deeper soil ( H ~ R N B A ~ ~ L  D.D, Rocxwer ~”A~ONAL 1976. 
%t*NIRO“TAL ANALYSIS AND C m a  WEEKLY HI- WEEK ENDING NOVEbfaER 5.1976.‘ 
Lmnr TO M.V. WEMEMA, ROCXWEU I”ATIONAL NOVEMBER 5). 

February 1977 - The liner of 207B-North was damaged by high winds, resulting in incrrased airborne 
total long-lived alpha mncennations. Water was put in the pond to keep the liner in place 
( H O R N B A ~  D.D, R o a r w a ~  INTEUNATIONAL 1Wr. ‘ENWRONMENW. ANALYSIS AND CoErmo~ WEEKLY 
HXmm Wmc €%DING FE~RUARY 4.1977.- I”AL LFITER TO M.V. WERKE~U. R o a c w ~ u ,  I”ATION% 
~ R U A R Y  4). The southeast perimeter of 207C was sandbagged to prevent spillage due to high 
winds. The h e r  of 207B-Nod was weighted down with steel pallets to prevent floatation 

e 
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March 1977 - A recommendation for disposal of 50 liters of toluene containing 20 microcuries of 
tritium into Pond 207A was made (HORKBACKER. D.D, R w r w n t  Iramw-ioNAt 1977. 
'E.ONF4l3rALANALYSS AND COmOL HIWGHrS -WEEK ENDING APWL 1.1977.' 
W-U. ROQCWELL I " A T I 0 N A t  kpRn 1). 

TO M V .  

June 1977 - Gravel removal at the solar pond area began (This may have begun in late May 1977.) 
Survey of the area during removal operations indicated a high reading of 15,000 cpm 
(HORNBA(HER D.D. R o m w u  ~"ATIONAL 197. TSVIXO"LU ANALYSIS AND CONTROL Wmay 
H~GHLICW~ WmC ENDING "E 3.1977.- W ~ W A L  L m  rn M.V. WERK€W. R o a c w ~ u  LYIBWATIONAL JLXE 
3). A map indicating contamination levels in the vicinity of the solar ponds was prepared 
(HORNBA- D.D, RoacwEu. L m T I o N M ,  1977. '€YVIRoNME.rru ANALYSIS AND CONTROL WEEKLY 
HIGHLIGKfs WEEK ENDING JUNE 10,1977.- k T E R  TO M.V. w- I " A T I O N &  

JUNE io). Soil removal operations wen conducted in the 910 smrage yard and along the fence 
between the solar ponds and the yard using a portable building for manual removal, or a front 
end loader with a dust suppressant Air sampling during the activities indicated 0.005 to 
approximately 0.3 pCii '. Consuuction of the revem osmosis building began during this 
month (HOWA~~C  D.D.. R o c x - v m ~  ImEwAnoNAL 1977. 'ENWRONMENW ANALYsK AND CONTROL 
w m r  "n w ~ a t  ENDLNG JUNE 24. 1977.- wmwu LETTER TO M.V. WEREXA. ROCKWELL 
h-muunora JUNE 24). 

July 1977 - Soil was removed from an area south of Pond 207A using a road grader and front end 
loader (HORN~A~W DD, R o a r w ~ u .  I"ATIONAL 1977. 'ENWRONMEMAL AMLYSS AND CONTROL 
W-Y "Um W ~ C  ENDING JULY 29. 1977.- I"AL LRTER TU M.V. W E R l a .  R- 
b m u a n w  JULY 29). 

August 1977 - Activities at Pond 207B-South included water removal, cleaning, and sludge removal. 
The pailecs which had been placed at Pond 207B-North were moved.  and cleaning also 
began at the pond (AUTHOR ~MMOWN. 1977?. 'POND CLEAN-UP OPERATIONS: CXRONOUX~Y OF POND CUM- 
UP A c z ~ ~ ~ u  FROM AUGUST 17.197'7 TO SEFI€MBER 2 Iw7. DATE UNKNOWN). 

September 1977 - (7'h.i~ may have been in late August) An increase in airborne alpha activity was 
reponed during soil removal activities at the solar ponds (HOWACHER DD, RWCWEI~. 
I "A- lmNAL 1977, -mvIRorfMENTALANuYsIs AND coma WEKLY HI- WEEK SEnEMBER 
2. 1977.' Im-mru~ LEIIDI m'h4.V. WEREMA. Rocrcwnt rm-mtunw SEPTEMBER 2). Air monitoring 
on September 19 indicated 0.095 pCi/m' tow long-lived alpha (HOXNBACWES D.D, ROQCWELL 

23.19n: WIZRNAL W ~ R  TO UV. WERKEMA. Rocxwnt TMER"AL SEQIEMBER 23). Near the end 
of the month. air sampling results exceeded the shutdown action level. Cleanup of 207B- 
North was completed (H~RNBA(~~L D.D.. RoQ;~EI~ .  ImswAnw 1977. 'ENWRONMRCAL WYSIS 

AND CONTROL WEEKLY Hrmuam WEEK ENDw S E F E ~ E R  30.1977: INTERNAL U ~ ~ E R  TO M.V. WERICEW 
ROC~;WELL INIERNA~ONAL SEPIEMRER 30). The water and liner were removed from Pond 207B- 
North. and cieanhg of the pond continued (AWR U ~ O W N .  19777. 'Pots (=ILAN-UP OpERAnoNs.' 

hERNATION& 1977. -E"MprrAL ANALYSIS AND CiINlXOL WEEJtLY " U G H n  WEnC ENDING S-ER 

CHRONOUXY OF FWD --UP AcrrvmU FROM A w n  17.1977 TO SEFrEMBER 2.1977. DATE UNKNOWN). 

October 1977 - The highest total long-lived alpha concentration since cleanup activities began. 0.95 1 
pCi/m', was measured near a shpping box w h c h  was being loaded with soil (HORNBACHER. D.D.. 
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ROCKWEIl. LVERHATIONAL 1977. ' E w 0 " m L  ANALYSIS AND CONTROL WEEKLY HXGHUGK~ WEEK EIDISC 
O C T O B ~  7. 1977.' L v m u u ~  LR?ER TO M.V. WERKEMA. R w c w n t  LVEXNATIONAL O c r o e ~ ~  7). Removal 
of soil between Ponds 207A and 207B was completed. Removal o f  soil south of 207B began 
(HORVBACHER. D.D, R o a c w a L  L~TESLVATIONAL, 1977. - E W O " T A L  ANALYSIS k-3 C o m o ~  WEEKLY 
Hrc;mcCrrS W m C  ENDWG CXXOBER 17.1977." mf'o M.V. WERXE?? R- INI-ELYATIONAL. 

OCTOBER 17). High results during air monitoring were again a problem. Sprinkling over a 
longer period of  time. rather than flooding the ana, was recommended, as well as the use of 
Coherex stabilizer (HORNEAOIER. D.D, R w c w ~ u .  I " A n o w ~  1977. 'ENMRONMIXAL ANALYSIS AXI 

CONIROL WEEKLY HIc;HuCXIX WEEK ENDING OCTOBER 21. 1977.' 
Rwrwnt m U T l 0 N A . L  OCTOBER 21). 

klTER TO M.V. W W W .  

March 1978 - Alternate uses of water from the revene osmosis building and sewage uearment plant 
were being considered. A proposal for a new pond on the west side of the plant was rejected. 
The use of spray irrigation was bekg evaluated (HORNBACER. D.D, R o c m m ~  IKIERNATIONAL 1978. 
'E. .o"uL ANALYSE AND Com~oL W W L Y  HfGHuGHrS W m r  EWWG 23. 1978,' LYI+RNAL 

TO MV. WERR~LHA. R o a c w ~ u  INERNATTONAL MARCH 23). 

May 1978 - Asphalt from Pond 207B was k i n g  removed and boxed. High airborne total long-lived 
alpha activity was an ongoing problem (HORNBACKER. D.D, ROCKWELL L ~ A T I O N A L  1978, 
'ENVIRONM~CALANALYSIS AND C o m o t  W ~ U Y  HIGHllGwrs W m r  EWmG MAY 26.1978,' I"& LElTER 
TO M.V. W m  RoacwEu. LMERNAT(0NN. MAY 26). 

July 1978 - Residual uranium and americium were found in the equalizer between Ponds 207B-Center 
and 207B-South. The line was deaned with acid (HORNBACXER, DD.. R o a m  INI-ERXATXONAL 
1978. 'E"IR0"TAL ANALYSIS AM) CONlXOL WEEKLY HfGHIlcWn WEEK ENDING JULY 28.1978.' 

TO M.V. WERICEMA Rocrrwnt ~ T I O N A L  JULY 28). 

August 1978 - Lining of Pond 207'B-South was near completion (HORNEA~~L D.D, RCUWELL 
IpI?ERNAlTON& 1978. 'E%VYRO"TAL ANALYSE AM) COEmra WEEKLY HrGXUIGKrS WEEX LYDLNG AUCUSr 
4. 1978.' LI;TIER 'ID M.V. WERKE?U. R o c x w n t  l " U X ( x u L  A u m  4). 

January 1979 - Plutonium values of 5.8 to 12.6 Kin wen detected in Pond 207B-North. This was 
due to the transfer of sodium hydroxide spillwafer from Pond B-1 to Pond 207B-Nonh 
( B A R K ~ ~ .  CJ, ROCXWELL IMERNATIONAL 1979. ' H I G R U ~  FOR W w  ENDWG JANUARY 19. 1979 
L ~ O N M E N U L  ANALYSIS AND C O ~ O L "  M ~ N A L  Ln?En To M.V. W n c l a ~ h  R o a c w e t  ~"AI~ONAL 

JANUARY 19). 

April 1979 - Rciease of  the caustic spill water in Pond 207B-North inu, Pond B-2 and A-2 began 
(HoRKBA(HER DD, R w c w a L  IKCERNA?K)NAL 1979. 'HrQEUQns FOR WEEX ENDING ApRe 27. 1979 
ENVIRONMPITA~ ANALYSIS AND CONTROL' W t - r m . ~  LETTER rn M.V. WERIEMA. Roacwec ~"ATIONAL. 

t ~ ~ 1 . 2 7 ) .  Plans to run the spill wafer through the rtversc osmosis plant or process it through 
the sewage treatment plant were not implemented. 

May 1980 - Water bubbles appeared under the h e r  of Pond 207B-South ("BAczw. D.D.. Roacwnr 
INTERNAXW 1980. TJWXONMEMM AN,uYJIs W-Y lWfXUGKrs WEEK EM>rrrc; hhu 16.1980.' I"AL 
LFITER 'ID TR. Cxrru. R O O ~ E L L  I"ATIONAL MAY 16). Thc pond had been used for storage of 
sanitary water prior to reverse osmosis ueaunent, but was drained and cleaned for storage of 
reverse osmosis treated water for use in the piant's cooling towers. A survey of the liner 
indicated no smear count, but 50,ooO to 500,000 cpm on the west side wall behind the Liner. 
possibly resulting from leakage from Pond 207A. The discovery o f  leakage delayed approval 
of use of the waux in the plant's cooling towen for fear o f  contamination (HORNBACHER. D.D.. 
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R o c ~ w n r  LsmwnoNAL 1980. ' E ~ ~ O ~ ~ ~ U A N A L Y S U  WEEXLY " U ~ r f i s  W w  € ! m G  MAY 30.1980.' 
LWEX..,U. LFITER TO TR. CRmS. RocKwEu. LVTECVAT~ONAL MAY 30). 

June 1980 - The source of activity beneath the liner on the west wall of Pond 207B-South was 
determined to be americium (HOWBACKER. D.D.. R w c w a t  LNTEWATIONAL 1980. 'LUVIRONMEXW 

~"ATIONAL JUNE 6). 
iWALYS1.S WEEKLY HIGHLIGHTS WEEK EWNG JUNE 6. 1980.' IEmRyAL LFITER TO TR. m s .  RoacwEu. 

July 1980 - Salts on the side walls of Pond 207A. resulting from evaporation, had a count o f  50,000 
cpm (HORNBACHER D.D, J"ATION& 1980. 'ENVIRONMEPTrAL ANAtYSIS WEEKLY " U W S  

WEEK EYDKNG AUGUST 1.1980.' WrllX To T.R. Cwrrs. RwcwEu. I h - r m ~ ~ n o ~ L  AUGUST 1). 

September 1980 - Cleanout of Pond 207B-Center began with removal of sand, sludge, tar and debris. 
Sludge was moved to the northwest comer of the pond for transfer to Pond 207A. Air 
monitoring prior to the start of cieanup activities indicated 0.06 p C i i '  total long-lived alpha 
(HORNBAQHER. D.D, R o a w ~ u  I"ATIONAL 1980. ' E ! ! ~ ~ p r r ~ t  ANALYSIS W a y  Hrcwum W w  
EXDING S E P I E ~ E R  12 1980.' L m  LEITER TO T.R. CXUXES. R c x x w ~ u ,  INERNATION& SEPTEMBER 12). 

April 1981 - The fi-ench drain system, located on the hillside north of the ponds, was placed in 
service. The 6 trenches and 2 sumps were taken out of service. Liquid collected in the drain 
system would go to the Interceptor Trench Pump House (ITPH) and then be vansferred to 
Pond 207B-Nonh Periodically, the liquid would be transferred from Pond 207B-North to 
Ponds ZO7B-Center and South (RCCKWEU lmmwxow 1988. 'SOLAR EVAPORATION PONDS CLOSURE 
PUN.' JULY 1). 

July 1981 - Isolated spots of contaminated soil were nmoved from the berm east of the 207 ponds 
by hand digging. Soil removal on the east side of the krm was complete. The north side 
of the berm would be worked on next ( H O m A -  D.D, Rocxwnt hTERUl7ONAL 1981. 
'EWONMPTTM. ANALYSIf W m Y  HIGHUGKn WmC: EYDIHG JULY 24. 1981.' LYIERHM, klTER TO T.R 
CRIES, RoaCWELL LEmR"AL JULY 24). 

November 1981 - Approximately 1,oOO gallons of sewage sludge slurry from the digester and aerator 
were placed in Pond 207A afttr a tank truck spilled the material on the ground near the pond. 
The sewage was pumped from the ground into the pond (HORNBA- DD, Raacwnr 
LVERNATIONAL 1981. '€W-AL ANALYSIS WEKLY HIWm  WEE^^ EP(D[NG NOVEMBER 25. 1981.' 

LETTER TO T R  m. RoQcwat ~ A T I O N A L ,  NOVEMBER 30). 

January 1982 - A potential nitrate runoff problem d t i n g  from the hillside setpage below the solar 
ponds was of concern Plans wen made t~ comuucf a collection mnch and sump.at the base 
Of the ( H o R N B A ~ ~ ~ L  D.D, R o u c w a ~  IM-E~U~ATIONL 1982. "EmmoNMPcTAt ANALYSIS WEEKLY 
HtGHUCKn WEEX EM)(No J N m Y  8 . 1 9 C  Ir(TERNAL W TO TX. CSUrES. Rocx?Knr -TI- 
JANUARY 8). 

February 1982 - Plans were made to pump high-nitrate water from Pond A-3 to Pond 207B 
( H o w A ~ ~ ~ L  D.D, Rocxw~u. WERNAI'IONAL 1982. TNVTR-AL ANALYSIS WEElCLY H x W c ~ n  W m c  
ENDING FEBRUARY 19.1981' I"U IRER TO TR. CR~~ES.  Rocrcwat LMawlrnmL FEBRUARY 19). 

April 1982 - (This may have occurred in late February.) Consvucnon activities to expand the nitrate 
collection system on the south side o f  the PSZ patrol road began (HORNBACHER OD, ~ocxwnr 

TO TR. c m ,  R ~ ~ < ~ E I I  LmTIoNhL APRIL 2). Spraying of water from 207s-Nonh was 
h 7 " A T I O N A L  1982. 'E"R0"TAL ANALYSIS WEEXLY "UcKn WmC ESDfNG hPX5 2.1982,' T.N~ER=VAL 
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conducted at a rate of approximately 89,445 gallons per acre (HORNBACHERU~ GALLONS p a t  ACRE. 

(HORVEA-. D.D.. RO~CWELL LTERVARONAL 1982. 'EWIRONMEXM. ANALYsrs W ~ Y  H ~ G H L I C K ~  WEEK 
EWNG APRIL 23. 1982.' ~METWAL L&~-ER TO TR. CRITES. R~CKWELL It.mwAnotf% APRIL 23). Note: the 
area where this spraying was taking place is now known as the West Spray Field, Operable 
Unit 1 1 .  Water for application to the West Spray Field was removed from Solar Ponds 207B- 
Center and 207B-North. During the time of West Spray Field Operauon, Solar Pond 207B- 
Center contained treated sanitary effluent. while Solar Pond 207B-North contained water 
collected in the ITPH system (ADVANCED SC IE . .~ .  Luc. 1991. -SOLUI FOND INIERCE~TOR TRMCH SYSTEM 
G R O W D W A ~  hhNA= SNDY. ROCKY FIATS ~'!A.\T.' TASK 7 OF THE mOUFFSITE WATER-DISQURGE 
STUDY. PREPARED FOR EGkG RWCY FLATS. LUC.. J h X X R Y  8). 

May  1982 - The new nitrate collection system near be  northeast 
security road was reponed to be openring properly 
(HORNBAOW, D.D.. ROCXWELLI"ATIONAL 1982 -E.\;MRo,"TAL 
ANMYSIS W-Y "X I l C iHTS  WEEK EXDIXG MAY 7. 1982.' L \ E R N U  
LEnER 10 TR. CwrU. R w < w a L  m A T I O N h L  .u\7 7). 

July 1982 - Ninate concentrations in the solar ponds were as 
follows: 310 mg/l for Pond 207B-Nonh on July 6; 158 mg/l 
for 207B-North on July 12; and 250 mg/l for 207B-Center 
on July 12 (HORNBACWX D.D, Roaow~u, LV~X%ARONAL 1982. 'ESCYIROHMEK~AL AYALYSIS WEEKLY 
"Llctrrs WERC ENDING JULY 16.1982.' L , Y A L  LEmR To T R  CRnrS. R o a r n u ,  L ~ A I I O N A L  JULY 

16). The valve between 207B-Nod and Center was repaired to prevent the accidental 
spraying of water from 207B-North (HORNBACWX D.D, ROCXWF~L ~ A T I O N A L .  1982. 
' E u V r r O W U .  ANUYSIS WEEKLY I-hXUCHn W m C  €WING JULY 23. 1982.' 
C-. RWCwEIL lMERNATION& JULY 23). 

Lt5ITER TO T.R. 

November 1985 - Use of the West Spray Field ended (ADVANCTZI samcu, INC. mi. 'SOLAR POND 

h T € R c r m O R  SY- G R O t M D W A m  M A N A G E . .  STUDY. RCUCY FIATS hANT,'T,eX 7 OF THE ZERO- 
Omm WATER-DISQURGE STUDY. PREPARED FOR EC&G R m  FIATS. INC, JANUARY 8). 

October 1986 - Construction of the new pondcreting building was 
complete (ROCKWEU kmwnoNu, 1988. 'SOLAR EVAP~RATION 
PONDS hosv~~ PUN.' JULY 1). 

May 1988 - first spill of pondcrete occurred. This spill occurred on 
the 904 Pad (Rogn Fun RAM. 1988, 'RCRA CONTINGENCY PUN 
L-ATION REPORT NO. 88-001, ROCKY FIATS PUHT. EPA m 
NUMBER CO 7890010526,' JUNE 7). Other spills of pondcrete 
occurred after this first spill. 

JundJuly 1988 - Last p m s  waste sludge and water removed from Solar Pond 207A ( B w u .  FJ.. 
R c c ~ w m .  W ~ N A T I O N A L  CORPORATION. 1988. IM-ERNAL MEUoRANMlM FROM FJ. B w  TO G. Hmtn. JUNE 
23; RoacwEIL INERXATIONAL 1988.  SOLAR E V ~ I U T I O N  PONDS OLOSURE PUN.' JULY 1). 

August I989 - The Solar Pond's Interceptor Trench Cenual ColIection Sump Pit overflowed. The 
water which flowed out of the pit was not recovered. and the water thar remained in the pit 
was pumped to Pond 207B-Norrh. The amount of liquid xieased to the environment was 

012.' DATE UNKNOWN). 
UnknOWn (U.S. DEPMTXrPn OF EVERCY. 1989. 'RCRA C 0 N R " C t  hAN -ATION REPORT NO. 89- 
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March 1990 - Levels of established freeboard were exceeded in the 207B Ponds. These levels were 
set to prevent overflow caused by high winds. No release to the environment occurred. To 
lower the water level in the 207B Ponds, transfer of approximately 1.3 million gallons was 
made to Pond 207A. The excess water in Pond 207A was then to be traqsferred to Building 
374 for evaporation (Us. D E P ~ T M E N ~  OF EYERGY. 1990. 'RCRA CONITNCP;CI puu IMPLE?MEN~ATION 
REPORT No. W 3 . '  DATE UNKNOWN). 

Solar Pond History Timeline 

September 1990 - Some seepage, which was not collected by the ITPH because of soil blocking the 
gravel and disallowing collection of the material, flowed over the eastern extension of the 
ITPH (EGLG Roacr  Fun. 1991. 'SOLAR PONDS INTERCEPTOR TRpiar SYSTEM GROUNDWATER UVAGE~  
STUDY R m  RATS PLWT Sm' JAMIARY 15). 

September 1992 - Only limited quantities of water and sediments are present in Pond 207A. all other 
ponds have considerable quantities of water present 

Note: Add in information regarding SEP IM/IRA Activities 
End 1989begin of 1990 - construction of sprung svuc~res 
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EG&G FORMS 



US. DEPARTMENT OF ENERGY ROCgY FWTS P U N T  FORM F03A 
Page 1 of 2 

EQUIPMENT DECONTAMINATION/WASH CHECKLIST AND RECORD 

I. General Information completed by 
Name Date Phone No. 

-or's Name 

NOTE: Sections I and 11 will be completed by the same individual 

Equipment Manufacturer, Model and Common Name: 

Name and Phone Number of Person Rtsporrsiblc for the Equipment: 
Serial Number/Equipmenf Identification Numberr 
Delivered to Decontamination Station by: 

Equipment Owner: 

Initial contaminate characterization of work arca: (check one) 
Not peotiallycontarmnat * e d  
Potentiany contarmnat * e d  

Where was quipment uscd? 
What was equipment used for? 
Types and volumes of water generated: (chedr as appropriate) 

pnrge Glllons 
G d m  

--/wash GaaooJ 
Rinse G* 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM F03A 
Pagc 2 of 2 

EQUIPMENT DECON"AMINATION/WASH CHECKLXST AND RECORD 

III. Actions At Central Decontamination Station 

Yes No 

Tbc quipmcnt wds washcd under the provistons of SOP No. 
FO3, General Equipment Dccontamhtion 

Personnel Deq)atamktion Station established as dtscribed in 
the applicable site-specific health and safety plan 

Personal prottdive equiPment (PPE) sclcctcd based upon 
work area PPE level 

Specify PPE l m l  utilized: 
Lvel B k l  c Level D 

PPE iaspected prior to donning 

Wmd direction check4 prior to using preyarized spray (&de 
the diredon the wind was blowing from) 
N NE E SE S SW W NW 

Was partiarlaf attention devoted to equipment parts that 
contacted potentially contaminattd medium? 



UDEPARTMENT OF ENERGY ROCKY FLATS PLANT 

r 
Manufacturer Serial Probe. Probe. Calibration Background Units 

and Model No. Number Type Serial No. Due Date Reading (cpm) 

FORM FOSA 

FIELD MONITORING RESULTS OF CUITINGS OR CORE 

1. Project Location: Site Number: Date: 

2 CHECK HISTORICAL CHARACT'ERIZATION 
Not Potentidy Contaminated RAD Hazardous M k d  

~ 

4. SAMPLE MEASUREMENTS 

Completed By 
P W  NIDlr S l p I W  



FIELD MONITORING RESULTS 

1. Project Location: Site Number: Date: 

4. SAh4PLE MEASUREMENTS (Continued) 

Completed By 

Subcontraaor. 
Pnar N.ar Sipmum 



US. DEPARTMENT OF ENERGY ROCKY FUTS P M  

Time 

FORM FOSB (RFv2) 

Fmt Fust Second Second 
Initial Background Verification Background Verification 

Depth Reading Check Reading C h d  RCading 
(Ft) (PPm) ( P P 4  ( P P d  (PPm) (PPm) 

VERIFICATION OF ORGANIC VAPOR MONITORING RESULTS 

1. Project Name & Number: 

Date: Site Number: 

2. Historical Characterization (check one): 

- Not potentially contaminated - Low-Level RAD - Hazardous 

3. Prework/Background Organic Vapor Monitoring Results 

Instrument Used: Serial No. 

(Numeric Value): (Units, i.e., ppm): 

4. Verification Measurements 

5. If either of the verification measurements are above the preceding background measurement, the initial 
measurement has been verified. 

Completed By 
Print Name Signature Date 

Subcontractor: 



E'OIU\-I F O X  (REV. 2) 

RECORD OF DRILLING ELUIDS AND C U T n N G S  
(ONE FORM PER DRILLING LOCATION) 

1. Project Name & Number: 

Date of Activities: f Site Number: 
Initiated Completed 

2. Contaminant classes assumed to be present (check one) 

Low-Level RAD Substances 
Mixed Substances 

Hazardous Substances 
Not Potentially Contaminated 

3. Unantidpated contaminant classes found 

No Yes (check as appropriate) 

Low-Level RAD Substances Hazardous Substances Mixcd 
substances 

4. Drum and Environmental Monitoring Information 

Organic Vapors: (Instrument Used) 

Radioisotopes: (Instrument Used) 

Drum Number 

a 

Completed By 
Signatu= Date , Print Name 



US. DEPARTMEhT OF ENERGY ROCKY FWTS P M  FORM F0.16A (REV. 2)  

RESULTS OF RADIOLOGICAL MEASUREMENTS IN THE FIELD 

Manufacturer Serial Probe Probe Calibration 
and Model No. Number Type Serial No. Due Date 

.~ ~ ~~ 

Project Name: 

Date: Site Number: 

Snow Cover Present (Y/N): Work Surface Wet (Y/N): 

1. Instruments Used and Background Readinns 

Background 
Reading (cprn) 

~ 

2. Prework Monitoring Results (Ludlum 12) 

cprn at Point of Intrusive Activity Highest Measured cprn 

3. Sample Monitoring: Intervals Monitored and kssociated Samples 

Depth Interval (Ft) Highest Level Noted (cprn) M a t e d  S~UIID~C Numbers 

ou 
Completed By 

Subcontractor: 

rnnc NuDI Sw-m 



US. DEPARTMENT OF ENERGY ROCKY FWTS P U N T  FORM F0.16B (REV. 2) 

RESULTS OF RADIOLOGICAL MEASUREMENTS IN "II-lE FIELD 

Project Name: 

Date: Site Number: 

Snow Cover Present (Y/N): 

1. Instruments Used and Background Readings 

I1 I I I I I 

2 PPE Monitoring 

PPE monitoring not required. Work area was characterized as uncontaminated and field 
radiological screening as work progressed did not indicate the prescact of potential 
contamination. 

If PPE monitoring required complete the following table 

Biaon PPE screening resulted 
Ludlum Analyst in verived positive PPE Verified positive 

Model 12 Fidler reading (Y/N) Time reading (-P) Smear No. 

Completed By: 

Subcontractor: 

ma t4uXx S&gIUdWC Du 



APPENDIX E 

SUMMARY O F  LIQUID, SLUDGE, AND SOIL DATA 
FROM OPERABLE UNIT 4 



Final Phase I RFI/RI 
Work Plan for Operable 
Unit  4, Solar Evaporation Ponds 

PCi/l? 

pCi/l 

Manual:2 1 100-WP-OU4.0 1 
Section: 3, Rev. 0 

Page: 65 of 100 

NA NA 28-28 2.9 

21000-28000 340 520-520 NA 

TABLE 2.7 

SOLAR EVAPORATION POND 207A 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

TKN-N PPm NA ND NA NA 

RADIONUCLIDES 

Americium -241 

I Uranium -234 

I Uranium -235 - 

Uranium -235 

Uranium -238 

Uranium -238 

pCi/l ND - 200 0.42 NA NA 

PCih NA NA 1400-4400 1.5 

pCi/l ND-660 0.71 ND NA 

PCih NA NA 1000-3700 7.2 

pCi/l 14000-2oooO 310 NA NA 

PWl? NA NA 70-570 95 

pCi/l NA 11  28-28 NA 

DCi/n I NA I NA I 130-480 I 93 I 

RFP0wb.r I0/06/92 



Final Phase I RFI/RI Manual:2 1100-WP-OU4.0 1 
Work Plan for Operable Section: 3, Rev. 0 
Unit 4, Solar Evaporation Ponds Page: 66 of 100 

TABLE 2.7 

SOLAR EVAPORATION POND 207A 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

Uranium 

Tritium 

Tritium 

Gross Alpha 

, 

pCi/l 0.7-26000 ND NA NA 

pCi/l 240-3000 NA NA NA 

PCvg NA NA 1300-12000 NA 

pCi/l 32-8oooO 300 NA NA 

Gross Alpha 

Gross Beta 

Gross Beta 

Pcvg NA NA NA 5 100 

pCi/I 2-40000 930 NA NA 

PCi/B NA NA NA 1400 

Alkalinity, Total 

Conductivity @ 25C 

Total Dissolved Solids 

Total Organic Carbon 

Total Suspended Solids 

PH 

RFPawb.r 10/06/92 

PPm NA 110 NA NA 

uMHOs NA 8800 NA NA 

ppm 127000-127000 7600 NA NA 

PPm NA 67.8 NA NA 

% NA 23 NA NA 

PPm 83-11 9.9 9.5 NA 



Final Phase I RFI/RI Manual:21100-WP-OU4.01 
Work Plan for Operable Section: 3 ,  Rev. 0 
Unit 4 ,  Solar Evaporation Ponds Page: 67 of 100 

Niobium 

Phosphorous 

Potassium 

Rubidium 

Selenium 

Silicon 

Silver 

Sodium 

Strontium 

Tantalum 

Tellurium 

Thallium 

Thorium 

TABLE 2.7 

SOLAR EVAPORATION POND 207A 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

PPm NA NA NA NA 

PPm NA NA NA NA 

ppm 13200-14300 376 5oooO-65300 NA 

PPm NA NA NA NA 

PPm ND 0.015 ND NA 

PPm NA 0.846 NA NA 

PPm NA ND 153-237 NA 

ppm 36300-42!900 1610 130000-166000 NA 

PPm NA 235 NA NA 

PPm NA NA NA NA 

PPm NA NA NA NA 

PPm NA ND NA NA 

PPm NA NA NA NA 

RFPawb.r 10/06/92 



Final Phase I RFI/RI ' Work Plan for Operable 

Zirconium 

Zinc 

Manual:2 1100-WP-OU4.01 
Section: 3, Rev. 0 

PPm NA NA NA NA 

PPm 0.62-0.78 0.028 227-595 NA 

Unit 4, Solar Evaporation Ponds Page: 68 of 100 
TABLE 2.7 

SOLAR EVAPORATION POND 207A 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

Methylene Chloride 

Tetrachloroethene 

____ ~ 

PPb ND 5.0 ND NA 

mb ND ND ND-1200 NA 

~~~ ~~~ ~ 

VOLATILE ORGANICS 

Acetone I ppb I 100-260 I 3.0 I 5-4680 I NA 

~ 

SEMIVOLATILE 

PESTICIDES/PCBs 

Atrazine 1 PPb I NA I 3.5 NA I NA 

I0/06/92 



Final Phase I RFI/RI Manual:2 1 100-WP-OU4.01 
Work Plan for Operable Section: 3 ,  Rev. 0 
Unit 4 ,  Solar Evaporation Ponds Page: 69 of 100 

TABLE 2.7 

SOLAR EVAPORATION POND 207A 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

Simazine 1 PPb I NA 

I Diazinon NA I N D I  NA 

ND NA NA 

References: Rockwell International, 1988a, Solar Evaporation Ponds Closure Plan 
Dames and Moore, 1991, A Summary of Chemical Analyses of Sludge and Water 

NA -- Not Analyzed 
ND -- Not Detected 

RFPawb. r 10/06/92 



Final Phase I RFI/RI Manual:2 1 100-WP-OU4.01 
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' ANIONS 

TABLE 2.8 

Americium -241 

Americium -241 

Plutonium -239 

Plutonium -239 

Uranium -234 

Uranium -234 

Uranium -235 

Uranium -235 

Uranium -238 

SOLAR EVAPORATION POND 207B (NORTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

pCi/l ND 0.14 NA NA 

P c v g  NA NA NA ND 

PCvg NA NA NA 2.2 

pCi/l ND ND NA NA 

pCi/l 50 - 53 40 NA NA 

P c v g  NA NA NA 13 

pCi/l NA 1.7 NA NA 

PCil!? NA NA NA 0.4 

pCi/l 31 - 33 26 NA NA 

207B (North) Liquid M 7 B  (North) Sludge 

~~~ 

Uranium -238 1 pCi/g I NA NA NA 8.4 

10/06/92 RFPawb. r 



Final Phase I RFI/RI 
Work Plan for Operable 
Unit 4, Solar Evaporation Ponds 

Tritium 

Tritium 

Manual:2 1 100-WP-OU4.01 
Section: 3, Rev. 0 

Page: 71 of 100 

pCi/l 1200 - 1300 NA NA NA 

P C v g  NA NA NA NA 

TABLE 2.8 

Gross Alpha 

Gross Beta 

Gross Beta 

SOLAR EVAPORATION POND 207B (NORTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

PCi/P NA NA NA 33 

pCi/l 5 - 200 110 NA 

PCi/n NA NA NA 46 

207B (North) Sludge 

Cadmium 

Calcium 

Cerium 

Cesium 

PPm ND - 0.01 ND NA 12 

PPm 20 - 290 189 NA 247000 

PPm ND NA NA NA 

PPm ND NA NA NA 

I Gross Alpha 

~~ 

I MISCELLANEOUS TESTS 

~ ~ ~~ 
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TABLE 2.8 

SOLAR EVAPORATION POND 207B (NORTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

Selenium 

Silicon 

Siiver 

Sodium 

PPm ND - 0.024 0.008 NA ND 

PPm ND - 5.6 1.02 NA 2670 

PPm ND - 0.082 ND NA ND 

uum 363 - 820 403 NA ND 

Strontium 

Tantalum 

~~ ~~~ ~ 

PPm 0.14 - 3.5 2.22 NA 692 

PPm ND NA NA NA 

RFPawb. r I0/06/92 

Tellurium 

Thallium 

Thorium 

PPm ND NA NA NA 

PPm ND ND NA 7 

PPm ND NA NA NA 



e 

Acetone 

Methylene Chloride 

Tetrachloroethene 

Final Phase I RFI/RI Manual:2 1100-WP-OU4.01 
Work Plan for Operable Section: 3 ,  Rev. 0 
Unit 4 ,  Solar Evaporation Ponds Page: 73 of 100 

TABLE 2.8 

SOLAR EVAPORATION POND 207B (NORTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

PPb ND ND NA ND 

PPb 19-71 ND NA ND 

PPb ND ND NA ND 

Acenaphthene 

Bis(2-ethyl hexyl) phthal- 
ate 

RFPawb.r 10/06/92 

PPb NA ND NA 4500 

ppb NA ND NA NA 

N-Nitroso-di-propylamine 
Phenol 

Phenols, Total 

Pyrene 

1,2,4-Trichlorobenzene 

ppb NA ND NA 3900 

PPb NA ND NA 7400 

PPb NA ND NA 4600 

PPb NA N D  NA 4300 

PPb 3-46 NA NA NA 



Final Phase I RFI/RI 
Work Plan for Operable 
Unit 4, Solar Evaporation Ponds 

Diazinon 

Simazine 

Manual:2 1100-WP-OU4.01 
Section: 3 ,  Rev. 0 

Page: 74 of 100 

PPb NA ND NA ND 

ppb NA m NA N D  

- 

TABLE 2.8 

SOLAR EVAPORATION POND 207B (NORTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

207B (North) Liquid 207B (North) Sludge 

References: Rockwell. International, 1988a, Solar Evaporation Ponds Closure Plan 
Dames and Moore, 1991, A Summary of Chemical Analyses of Sludge and Water 

NA -- Not Analyzed 
ND -- Not Detected 
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Uranium -235 

Uranium -235 

Uranium -238 

Uranium -238 

TABLE 2.9 

pCi/I NA 36 NA NA 

P c v g  NA NA NA 2.5 

pCi/l NA 900 NA NA 

PCvg NA NA NA 75 

SOLAR EVAPORATION POND 207B (CENTER) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESUCTS 

1 ANIONS I 
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Final Phase I RFI/RI 
Work Plan for Operable 
Unit 4, Solar Evaporation Ponds 

Manual:2 1100-WP-OU4.01 
Section: 3, Rev. 0 

Page: 76 of 100 

TABLE 2.9 

SOLAR EVAPORATION POND 207B (CENTER) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 
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Final Phase I RFI/RI Manual:2 1100-WP-OU4.01 
Work Plan for Operable Section: 3, Rev. 0 
Unit 4, Solar Evaporation Ponds Page: 77 of 100 

TABLE 2.9 

-~ ~~~ ~ 

Niobium PPm ND NA 

SOLAR EVAPORATION POND 207B (CENTER) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

NA NA 

207B (Center) Liquid 207B (Center) Sludge 

Nickel I ppm I ND - 0.016 I ND I NA I ND 

Phosphorous 

Potassium 

Rubidium 

Selenium 

Silicon 

Silver 

Sodium 

Strontium 

Tantalum 

Tellurium 

Thallium 

PPm ND - 0.2 NA NA NA 

PPm 30 - 110 729 NA ND 

ppm ND - 0.019 ND NA ND 

PPm 1.4 - 5 5  1.41 NA 2690 

ppm ND - 0.015 ND NA ND 

ppm 0.14 - 052 2.13 NA 848 

PPm ND NA NA NA 

PPm 67 - 800 2440 NA 3 1300 

PPm ND NA NA NA 

PPm ND NA NA NA 

PPm ND ND NA ND 
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TABLE 2.9 

Acetone 

Methyiene Chloride 

SOLAR EVAPORATION POND 2078 (CENTER) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

PPb NA ND NA ND 

PPb NA ND NA ND 

PESTICIDES /PCBs I 
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TABLE 2.9 

SOLAR EVAPORATION POND 207B (CENTER) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

Diazinon 

Simazine 

PPb NA ND NA ND 

PPb NA ND NA ND 

References: Rockwell International, 1988a, Solar Evaporation Ponds Closure Plan 
Dames and Moore, 1991, A Summary of Chemical Analyses of Sludge and Water 

NA -- Not Analyzed 
ND -- Not Detected 
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Final Phase I RFI/RI 
Work Plan for Operable 

PPm NA I 0.97 

Manual:2 1 100-WP-OU4.01 
Section: 3 ,  Rev. 0 

NA I 256 

PPm 

PPm 

NA ND NA ND 
NA 190 NA ND 

PPm 

PPm 

NA 745 NA ll300 

NA 0509 NA ND 

PPm 

PPm 

PPm 

PPm 

NA 7 2 5  NA ND 
NA 1800 NA 11OOo 

NA 100 NA 860 

NA ND NA 23 

PPm NA 2.6 NA. 260 

PPm NA 784 NA 8530 

PPm 

PPm 

~- - _ _ _ _ _ _  

NA 1 .o NA ND 
NA ND NA 12100 

Unit 4, Solar Evaporation Ponds Page: 80 of 100 

TABLE 2.10 

SOLAR EVAPORATION POND 207B (SOUTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

I 1 207B (South) Liquid 207B (South) Sludge I 
I991 -1 

Composite 

ANIONS 

Ammonia 

Bicarbonate 

Carbonate 

Chloride 

Cyanide, Total 

Fluoride 

Nitrate. N 

Nitrite 

Phosuhate. Ortho 

Phosphate, Total 

Sulfate 

Sulfide 

TKN-N 

RADIONUCLIDES 

Americium -241 

Americium -241 

Plutonium -239 

Plutonium -239 

Uranium -234 

Uranium -234 

Uranium -235 

Uranium -235 

Uranium -238 

Uranium -238 
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Final Phase I RFI/RI Manual:21100-WP-OU4.0 1 
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TABLE 2.10 

Cadmium PPm NA ND NA 28 

Calcium PPm NA 18.9 NA 124000 

& Cerium PPm NA NA NA NA 

SOLAR EVAPORATION POND 207B (SOUTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

RFPawb.r L0/06/92 
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Tantalum 

Tellurium 

Thallium 

Final Phase I RFI/RI Manual::! 1 100-WP-OU4.01 
Work Plan for Operable Section: 3, Rev. 0 
Unit 4, Solar  Evaporation Ponds Page: 82 of 100 

TABLE 2.10 

SOLAR EVAPORATION POND 207B (SOUTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

PPm NA NA NA NA 

PPm NA NA NA NA 

Dum NA ND NA ND 

207B (South) Liquid 

I Cobalt I oom I NA NA 
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TABLE 2.10 

SOLAR EVAPORATION POND 207B (SOUTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

1,2,4-Trichlorobenzene 

RFPawb.r 10/06/92 



Final Phase I RFI/RI 
Work Plan for Operable 
Unit  4, Solar Evaporation Ponds 

Atrazine PPb NA u 
Diazinon PPb NA ND 

Simazine PPb NA ND 

Manual:2 1100-WP-OU4.01 
Section: 3, Rev. 0 

Page: 84 o f  100 

NA ND 

NA ND 

NA ND 

TABLE 2.10 

SOLAR EVAPORATION POND 207B (SOUTH) 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

References: Rockwell International, 1988a, Solar Evaporation Ponds Closure Plan 
Dames and Moore, 1991, A Summary of Chemical Analyses of Sludge and Water 

NA -- Not Analyzed 
ND -- Not Detected a 
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Final Phase I RFI/RI Manual:2 1100-WP-OU4.01 
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TABLE 2.11 

SOLAR EVAPORATION POND 207C 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

ANIONS 

RADIONUCLIDES 

I0106192 RFPawb. r 



Final Phase I RFI/RI 
Work Plan for Operable 
Unit 4, Solar Evaporation Ponds 

Manual : 2 1 100-W P-OU4.0 1 
Section: 3, Rev. 0 

Page: 86 of 100 

TABLE 2.11 

SOLAR EVAPORATION POND 207C 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 
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Final Phase I RFI/RI 
Work PIan for Operable 
Unit 4, Solar Evaporation Ponds 

Manual:2 1100-WP-OU4.01 
Section: 3, Rev. 0 

Page: 87 of  100 

TABLE 2.11 

SOLAR EVAPORATION POND 207C 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

I Thallium I PPm I NA ND 

I0/06/92 



Final Phase I RFI/RI 
Work Plan for Operable 
Unit  4 ,  Solar Evaporation Ponds 

Manual:2 1100-WP-OU4.01 
Section: 3, Rev. 0 

Page: 88 of 100 
~ 

TABLE 2.11 

SOLAR EVAPORATION POND 207C 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 
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Final- Phase I RFI/RI 
Work Plan for Operable 

Atrazine PPb NA ND 
Diazinon PPb NA 2.8 

Simazine PPb NA 7.5 

Manual:2 1100-WP-OU4.01 
Section: 3, Rev. 0 

NA ND 

NA ND 

NA ND 

Unit 4, Solar Evaporation Ponds Page: 89 of 100 

TABLE 2.11 

SOLAR EVAPORATION POND 207C 
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS 

(continued) 

References: Rockwell International, 1988a, Solar Evaporation Ponds Closure Plan 
Dames and Moore, 1991, A Summary of Chemical Analyses of Sludge and Water 

NA -- Not Analyzed 
ND -- Not Detected 
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Final Phase I RFI /RI  

Unit 4, Solar Evaporation Ponds 

Manual:2 1 100-WP-OU4.0 1 0 Work Plan for Operable Section: 3 ,  Rev. 0 
Page: 90 of 100 

Metals 

Aluminum 
Antimony 
Arsenic 
Barium . 
Beryllium 
Cadmium 
Calcium 
Cesium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Strontium 
Thallium 
Tin 
Vanadium 
Zinc 

TABLE 2.12 

1989 SOIL SAMPLE PARAMETERS LIST 

Reference: EG&G Rocky Flats, Inc. RFEDs Database 

Anions 

Nitrate 
Nitrate/Nitrite 
Sulfide 

Radiochemistry 

Borings P207889, P207989, P208889, P208989, 
P209589, P209689, P209789 

Americium -241 
Cesium -137 
Gross Alpha 
Gross Beta 
Plutonium -239 
Radium -226 
Radium -228 
Strontium -90 
Tritium 
Total Uranium 
Uranium -233, -234 
Uranium -235 
Uranium -233 

RFPawb. r 10/06/92 
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APPENDIX F 
ESTIMATING AIRBORNE CONCENTRATIONS OF 

RADIOISOTOPES FROM SOILS 

Maximum Expected Airborne Concentrations 

Airborne radionuclide concentrations for specific areas within OU4 have been estimated 

from liquid, soil, arid sludge data located in Appendix E. Formulas and calculations have 

been derived from chapter 6 of EPA document number EPA 520/1-9-90-016, Transuranium 

Elements - Volume 2: Technical Basis For Remedial Actions. Pertinent sections of this 

document are included in this appendix. 

The following equation was obtained from this document: 

Expected Airborne Concentration = (Concentration) (Mass Loading) (Enrichment Factor) (Area Correction) 

@ In order to calculate a worst case Maximum Expected Airborne Concentration (MAC), and 

keep worker exposures As Low As Reasonably Achievable (m), three modifications 

have been made to the above equation. 

First, the above equation estimates an expected airborne concentration for non-invasive 

activities performed on a work site. The modified equation multiplies the Expected 

Airborne Concentration by 30 to determine airborne radionuclide concentrations for 

invasive procedures to be performed at the OU4 work site. This modification is described 

in chapter 6 of the above referenced document. The modified formula for MAG for non- 

invasive procedures does not incorporate the correction factor of 30. 

The second modification was to omit the Enrichment Factor from the original equation. 

With the Enrichment Factor removed, an assumption is made that all particulates being 

inhaled are of a respirable size. 

F- 1 



The last modification made to the original equation was to omit the Area Correction term. 

With the Area Correction removed, the new Estimated Airborne Concentration makes the 
assumption that particulates are being generated from an area with infinite size. 

Other factors are assumed when utilizing the modified equation. First, it is assumed that 

the wind is blowing 100 percent of the time across sources of contamination. Second, the 

Estimated Airborne Concentration is for surface level conditions rather than worker 

breathing zone conditions. 

Given the above assumptions and changes to the original formula, the modified formula is 

as follows. 

Maximum Expected Airborne Concentration = (Soil Concentration) (Mass Loading) (30) 

Chapter 6 of the referenced DOE document, evaluates ambient air monitoring data from 

sampling performed at RF’P. This chapter then estimates that Mass Loading at RFP is 
approximately 15 x lo4 grams per cubic meter (g/m3). The following is a sample calculation 

utilized for radionuclides present in sludge and/or soil with specific activities measured in 

picoCuries per gram (pCi/g). This formula assumes invasive procedures are being 
performed. 

0 

Given: 

From Table 55, the americium-241 spedfic activity for Pond 207-A sludge is 4450 pCi/g. 

MassLoadingatRFP= ISxl@g/m’  

Maximum Expected Airborne Concentration = (4400 pCi/g) (I5 x la6 g/m3 (30) 

Maximum Expected Airborne Concentration = 1.98 pCi/m’ 

In order to derive the MAC for non-invasive procedures, the following modified formula 
would be utilized given the same parameters as above: a 
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Maximum Expected Airborne Concentration = (4400 pCi/g) (l5 x 10“ g/rn’) 

Maximum Expected Airborne Concentration = 0.07 pCi/m3 

A MAC can also be derived for radionuclides present in liquid. To determine the MAC for 

contaminants in liquid media, the specific activities in picoCuries per liter (pCi/l) must first 

be extrapolated to activity in pCi/g. This can be done by multiplying the activity in pCi/l 

by the density of water (1 liter per lo00 grams). This result is then multiplied by the 

specific humidity. According to Byers in General Meteoroloa the specific humidity is the 

number of grams of water vapor in a gram of air. Byers also states that the specific 

humidity seldom exceeds 0.02 grams of water vapor in a gram of air. Once the specific 

activity of radionuclides in liquid are then extrapolated to a value in pCi/g, the MAC can 

be calculated exactly as above. 

Given: 
From Table 55, the specific activity of total uranium in Pond 207-C is 40,ooO pCi/l; 

The Maximum Spedfic Humidity is 0.02 grams of water vapor in a gram of air, and 

Mass Loading at RFP is 15 x lob g/m’ 

Total Uranium Spedfic Activity = [Specific Activity (pCi/l)] (1 liter/1000g-water) (0.02g-water/g-ak) 

Total Uranium Spedfic Adivity = (40,OOO pCi/l) (1 liter/l@Mg-water) (0.02g-water/g-air) 

Total Uranium Specific Activity = 0.80 pCi/g of air 

Maximum Expected Airborne Concentration = (0.80 pCi/g-air) (15 x 10-6 g/m’-air) (30) 

Maximum Expected Airborne Concentration = O.ooo4 pCi/m’ 
(For Invasive Procedures) 

Once the MACs are determined for specific media, they can be directly compared to the 

radionuclide specific Derived Air Concentration (DAC). If the MAC is greater than one 

tenth of the DAC, respiratory protection must be w o r n  

\ o- 
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Although the MAC and DAC are good tools utilized to estimate inhalation radionuclide 

dose, the MAC cannot be directly measured in the field. Therefore, one must calculate a 

maximum dust concentration which employees can be exposed to but still stay below the 

DAC. Respirable dust concentrations can be determined in the field with direct reading 

instruments. In order to calculate this maximum dust concentration, the following equation 

is used for invasive procedures. For non-invasive procedures, the correction factor of 30 is 

removed: 

@ 

Maximum Dust Concentration Employees Can Be Exposed to And Still Inhale Activities Below 
the DAC = {[(0.1) (DAC)/(Compound Specific Activity (pCi/g) (3O)J [lo00 mg/lg]} 

Given: 

From Table 5.6, the specific activity of americium-241 in Pond 207-A is 4400 pCi/g 

This is an invasive procedure; and 

The DAC is 2.0 pCi/m’ for americium-241 

Maximum Dust Concentration Employees Can Be Exposed to And Still Inhale Activities Below 
the DAC = {[(0.1) (2.0 pCi/m3/(4400 pCi/g) (%)I [loo0 mg/g]} 

Maximum Dust Concentration Employees Can Be Exposed To And Still Inhale Activities Below the 
DAC = O.OOO2 mg/m3 
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6. RADIOLOGICAL ASSESSMENT - ROCKY FIATS PLANT 

[Reprinted  w i t h  Hinor Changes from Response to Comments - 
EPA 520/4-78-010] 

6.1 INTRODUCX'ION 

This chapter presents an analysis of the potential hazards 
to individuals in the general population as a result of 
transuranium element contamination in the environs of the USDOE 

Rocky Flats Plant, 
illustrative example of how to carry out a comprehensive 
environmental assessment, and does not represent an evaluation 
of potential health hazards. Analysis is limited to data for the 
period 3970-77, when public concern about possible health hazards 

occur under present and projected land usages are examined and 
interpreted in terms of ambient levels of contamhatfon. 

It is intended primarily to serve as an 

' was greatest. The various pathvays by which exposures might 

6 -2  3"AIATION PATHWAY a 
6-2 .1  AMBIEHT AIR CONCENTRATIONS 

Under normal operating conditions, minute quantities of 
plutonium and other radionuclides have been released to the 

from the plant's ventilation and filtration system, 

of airborne radioactivity in the vicinity of R o c k y  Plats and the 
neighboring communities are made on a continuous basis. In 
addition to monitoring the effluent air from production and 
research facilities, the Rocky Plats f a c i l i t y  maintains a system 
of high-volume ambient a i r  samplers within the plant boundary, at 
off-rite h z a t i o n s  in the immediate vicinity  of the plant, and in 
several communities nearby. Altogether the system comprises 
21 a i r  samplers operating continuously within and on the 

perimeter of t h e  Rocky Flats security area,  and another 

atsosphere from the Rocky Plats Plant. These releases originated 
Measurements 

%- 
e -  
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2 5  samplers l o c a t e d  a t  various d i s t a n c e s  and directions 
from the plant. The d a t a  from t h i s  netvork are  reported on a 

monthly b a s i s  to t h e  Rocky F l a t s  Area O f f i c e  Of t he  Department c 

Energy (DOE), the Division of Occupational and Radiological 
Health of t h e  Colorado Department of Health, the h v e r  Regional 
Office of the EPA,  t h e  Health Departments of Boulder and 
Jefferson Counties, and city o f f i c i a l s  in several communities 
near the plant. 

In addition to the surveillance netvork maintained by t h e  

Rocky Flats Plant, the  Bealth and Safety Laboratory ( W L )  of 
DOE conducted a program of continuous air sampling f o r  plutoniue 
at the Plant r h c e  June 1970 h response t o  the discovery of 
elevated levels  of plutonium found h soils  at location which 
vere then off-site,  The BASL network consisted of four sampling 
locations (Figure 6-1), three of which vere downvind (east) from 
the original location of the o i l  drum storage site and the fourt :  
air sampler was located off-site and upvind from the Rocky Flats 
Plant. A i r  concentration data in attocuries of PU-239 per cubic 
meter o f  air (ai&, as reported by this network on a monthly 
basis from June 1970 to March 1976, are given in Table 6-1, 

A significant downward trend w i t h  time in the level of plutonium 
in a i r  at the stations downwind from t h e  plant can be seen. 
It has been suggested by HASL that this dovnvard trend is 
attributable t o  the weathering of the contaminated soil in the 
on-site vicinity of the original o i l  drum storage s i t e ,  
veathering may be due to the movement of the plutonium from the 

surface dovn i n t o  the 8011, as well as changes In tbt 
characteristics of the plutonium remaining on the surface. 
In addition to shoving a decrease vlth time the data indicate a 
decrease in concentration vfth increasing distance dovnvind from 
the site OF the original spill area, Based upon a i r  and boil 
sampling, as W e l l  as the direction of the prevailing vinds around 
Rocky Flats, EASL concluded in 1972 (2) that t h e  original spill 
area was t h e  primary source of plutonium in the Rocky Flats 
environment. 

This 
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The l e v e l s  of airborne plutonium a t  t h e  downwind edge o f  

t h e  buffer zone ( I n d i a n a  Street)  were approximately the same 

level a s  reported a t  the monitoring station upwind from the 
plant. Although these l e v e l s  were about t v i c e  t h a t  expected from 

background r a d i o a c t i v i t y  i n  the Rocky F l a t s  area, the e f f e c t  of 

the s p i l l  area upon the o f f - s i t e  environment has been much 
reduced from e a r l i e r  l e v e l s .  

Comparison of the HAsL data for 1 9 7 6  for the Indiana Street 

location ( s i t e  2 )  vith the 1975 data reported by the Rocky Flats 

P l a n t  (Table 6-2) for  the same general area shovs the two 
networks t o  agree within a factor o f  about 2. The values 

reported by HASL r&ge between 12 to 23 aCi/n?, vhile  Rocky Flats 
reported an average of 37 aCi/ms. .r 

6.2.2 INHALATION DOSES MJE To ON-SITE CONTAMINATION 

An assessment can be made of the doses received through 

inhalation by individuals residing o f f - s i t e  a t  the time the 
measurements vere made, based upon the considerable amount of a i r  

monitoring data available for t h e  Rocky Flats Plant. In carrying 

out this assessment; a deliberate e f fo r t  has been made t o  choose 

assumptions which are most l i k e l y  to result f n  an overestimate of 
dose. These are: 

1) Inhaled plutonium i s  considered to be i n  an insoluble 
form. (chemical s o l u b i l i t y  of an aerosol determines its residence 
time i n  the lung vith insoluble compounds being retained the 

longest . ) 
Z) Tbe plutonium aerosol is assumed t o  have a lognoxmal 

distribution vith an a c t i v i t y  median aerodynamic diameter ( M A D )  

of 1 micrometer. (According to the ICRP ( 3 )  t h i o  implies t h a t  

approximately 25% of the aerosol vi11 be deposited in the 

pulmonary coclpartment of t h e  lung. HksL ( 4 )  h a s  reported 25% of e 
6 - 5  
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4 
t h e  airborne activity being in t h e  respirable range around Rocky 

F l a t s ,  w h i l e  Sehmel ( 5 )  has reported a 209 respirable fraction. 

3 )  The individual is  considered to be exposed continuously 
for 10 years a t  the currently observed air concentration.  
further reduction i n  airborne a c t i v i t y  as a r e s u l t  of veathering 
or remedial a e i o n s  i s  assumed) 

(No 

4 )  All plutonium vas assumed to contribute  to the dose, with . 
no correction being made for ambient background l e v e l s  o f  

plutonium. 

The PAID code developed by EPA (6) MS used to c a l c u l a t e  the 

annual dose r a t e .  
PAID code and relate years o f  exposure t o  t h e  r e s u l t a n t  dose rate 
f o r  various organs. Values i n  the  tables are normalized to an 
aerosol concentration of  2.0 femtocuric per cubic rmeter of air 
(ici/m3) vith a 1 pm AMAD. 

Tables 6-3 and 6-4 have been generated by the 

6.2.3 INDIANA STREET IDCATION 

Indiana S t r e e t  is the  nearest  l o c a t i o n  t o  the Rocky F l a t s  
Plant  where an individual in the general population could l i v e  
and be exposed as a r e s u l t  of transuranium contamination 
originating from the Plant, This l o c a t i o n  is in the dovnvind 
d i r e c t i o n  of  the prevail ing vinds t h a t  blov across the Rocky 
F l a t s  Plant (7) and, therefore, it represents a v o r r t  case f o r  
o f f s i t e  exposure. 

From Figure 6-2 it can be seen t h a t  s t a t i o n s  5-35, 5-36, 

S-37,5-38, and 5-39 are located along Indiana Street, The station 
reporting the highest  annual avetaga Zor 1975 van S-37 vith 

0,056 fCi/m' (Table 6.2). 

the next 70 years, the 70th year dose rater t o  lung and bone can 
be calculated.  

Assuming this l e v e l  to continua for 

r 6 - 7  
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AS 6 h O W  in Table 6-3, an a i r  concentration of 1.0 fCi /m3 

for I pm AKAD aerosols of Pu-239 vould produce a 70th year dose 

rate to the pulmonary compartment of  0.38 mrad/yr; therefore, 
proportionally, a concentrat ion of 0.056 fci/m2 (5-37) vi11 
produce a 7 0 t h  yr dose rate of 0.02 mrad/yr. The bone dose rate 
associated vith this level of Pu-239 according t o  Table 6-4 Vi11 
be 0.009 mrad/yr in the 70th  year. 

D a t a  on tho a i r  concentra t ion  of Am-241 have hen reported 

by gAsL (7) for the  years 1970 through 1974. 

americium levels,  measured a t  the perimeter fence of the Plant,  
t o  be approximately 11% of the Pu-239 levels.  
that the Am-241 act iv i ty  lave1 vi11 reach i t a  maxbum Value 
arising from the decay of Pu-241 fn the year 2033 at which t h e  

c a l c u l a t i o n  of the dose rate from -0241, it i o  assumed that 
Am-241 is  at the sinaximp of 1 8 t  of the Pu-239. 

dore rate correspnd9g $0 a concantration of 1 fCi# of Am-241 
AS 0 . 4 arad/yr; . qropo;tioqally, an air concentraGion 
Of 0 .W x 0;956 f C i / s '  vould produce 0.004 wad/yL t o  the 
pylmorpry compar@ent. The associated bone dose vould be , 

a p p r o x b a t c l y  0.002 nuad/yr. 

These d a t a  ohov t h e  

HASL projected 

it W i l l  mount to X8t  O f  t h 8  Pu-239 activity. For the 

The 7 0 t h  year 

. ..- z .  @ . '  * . .  
.* . .  

&sed upon these calculations, the t o t a l  pulmonary dose rate 
after 70 years o f  exposure for an individual living along Indiana 
Street vould be 0.024 rarad/yr, while the  associated bone dose 
would be 0.01 mrad/yr. Individuals l iv ing  further away from the 
Rocky Flats Plant  should receive even lover doses than these due 

to the lwer air concentrations reported for the nearby 
communities. 

6.2.4 INHALATION DOSES DUE TO OFF-SI= CONTAKINATION 

A complete assessment of the  fnhalation pathvay f o r  the 
Rocky Flats vicinity must consider the potential haTard from t h e  ' low l e v e l s  of contaminated s o i l  which already e x i s t  ..L'f-site. 



Questions have been r a i s e d  as t o  the e f f e c t  o f  this m a t e r i a l  i n  
producing localized exposures v h i c h  are n o t  necessarily reflected 
h the d a t a  obtained through the a i r  monitoring network around 
Rocky Plats, 
various mechanisms hcluding: vind resuspension of contaminated 
S o i l ,  vehicular and mechanical di6tUrbanCeS of r o i l ,  accumulation 
and resuspension of dust v i t h i n  the home, as well as the 
resuspension of c o n w n a t e d  roll  attached to clothing. 
The folloving analysis vi11 attempt to investigate these exposure 
mechanisms and assess their potential impact. 

These inbalation exposures can arise through 

6 .2 -5  WIND RESUSPENSION 

Figure 6-3 shovr the off-site s o i l  contamination contours 
reported by HASL in 1970 (2). S o i l  sampling prqra.ns in 1975 (8)  

showed that these contours had not changed significantly from the 
1970 report, The highest off-cite contour shown by the HASL data 
vas 0.05 uCi/m2. These contours vere developed based upon an 
inventory sample to a depth of 20 centimeters. What is'important 
in assessing the resuspension of moil, however, is only the 

material existing near the surface, 
depth p r o f i l e s ,  Anspaugh (9) stated that approximately 20tiof the 
total activity i s  contained vithin the first caiit'imeter. 
Therefore, the highest contour value of 0.05 uCi/mz vould 

correspond to 0.01 uCi/mpt vhen corrected for a 1 cm. depth. 
On a mass basis, 0.01 uCi/m2 is equivalent to approximately 
2 disintegrations per minute per gram of r o i l ,  i.~., 2 Da3/gm. 
The offsite area bounded by t h i s ;  contour i s  approximately two 
square kilometers and s o i l  within that area vould be projected to 
be at or above 2 DPH/gm. Beyond this a r e a ,  off-site s o i l  vi11 

generally be below this value. 

Based upon the HASL scjfl 

I 

This review uses the mass loading approach as an i n d i c a t o r  

of the general resuspension by vind over l a r g e  land areas. 
Because of t e c h n i c a l  shortcomings iden+.ikied v i t h  the msss 

6 - 1 2  
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loading approach (lo), the concept has been modified by an area 

correction factor to correct  for small areas of contamination and 
vith an enrichment factor to reflect a nonunifom distribution of 
radioactivity vith soil particle s i z e ,  
is particularly hportant because transuranium acti-vity 
associated vith soil particles within the respirable range is a 
greater hazard than it vould be if associated w i t h  the larger 

This latter modifkation 

particle sizes- 

The mass loading approach assumes the loading of t h e  air 
W i t h  particulates to be an index of resuspension and derives the 

airborne concentration of a specific radionuclide by a comparison 
With its concentration on the adjacent surface (11). 
Specifically, 

A i r  Concentration (fCi/n?) - soil Concentration (usi/m2) 
x Hass Loading (ug/m) x U,C, 

vhere U.C. is the units conversion factor based upon 
: - .  -I . the depth of sampling and the coil density. 

Airborne particulate mass loading is one of the  criteria f o r  

.. - - . .  .. - - .  

clean air rtandards and measurements are vldely available for 
urban and nonurban locations through the National U r  
Surveillance Network (WN). 
n tat ions are a better indicator of the levels of resuspended 
material than are urban measurements. In general, annual mean 
mass concentrations of airborne particulate material at the 

nonurban stations range from 5-50 micrograms per cubic meter 
(Figure 6 4 ) :  the mean arithmetic average for 1966 of all 
30  nonurban NASN stations vas 38 ug/m' (11) . Prom Figure 6-4 an 
estimate can be made of the average ~ E F S  loadin9 for t h e  general 
area h which Rocky Plats 1s located. 
15 ug/m is reasonably representative of this area on an annual 
basis, 

The data recorded at nonurban 

It vould appear that 

Simple application of t h e  pass loading approach without 
consideration of the ac t i v i t y  distribution c s  c function of 

6 - 1 4  



AHNUAL MEAN MASS CONCENTRATIONS (ag/&j OF AIRBORNE 
PARTICLES FROM NON-URBAN STATIONS OF THE US; NATIONAL 

AIR SAMPLING NETWORK. 1964 - 1965 
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particle size is not appropriate, however, since that  would imply 
a uniform distribution of activity vith particle size as well as 
a uniform resuspension of all particle sizes. This has not been 
found to be w e  ~ 4 . e  at R w  Flats (12) or at other Plutonium 
contaminated sites (13) . 

In addition, an important consideration in aSSeSShg the 
potential exposure due to contanhated r o i l  is t h e  amount of 
activity associated w i t h  particles vithin the respirable rite 
range. Johnson ( 1 4 )  has suggested that sampling of only those 
particles in a roil sample vhich are v i t h i n  the inhalable Size 
range (generally < 10 pm) would give the best measure of risk to 
the public health around Rocky Plats, 
fraction of particles in the less than 10 pm range is small in 
most soils, and sampling, separation, and analysis techniques are 
correspondingly more difficult and inaccurate. 
considerable evidence that come of the larger particles really 
consist of aggregates and' are relatively easily broken down into 
smaller ones,' so that an instantaneous measurement of a single 
size range may not give a good picture of long-term trends. 
Also a substantial contribution t o  other possible pathways 

(e.g. ingestion) may be via larger particle sizes  and measurement 
of the contribution of only the lnhaiable fraction would not 
provide all the information that is required. 

Hovever, the weight 

There is also 

The "Enrichment Factor" i s  intended to 1) give a 
mathematical view of t h e  different fractic:.s of the total 
radioactivity associated vith particles of different size ranges, 
and 2) address t h e  problem of the nonuniform resuspension of 
particle sizes. 

The inhalable fraction of the  s o i l  is weighted by 
considering t h e  relative distribution of activity and soil ness 

6 -16 



as a function o f  p a r t i c l e  s i z e  for r e p r e s e n t a t i v e  samples of 
soil, To accomplish this, the sample of contaminated s o i l  is 
begregated i n t o  - n W - s i z e  increments  and the act ivi ty  and mass 
conta ined  w i t h i n  each s i z e  increment  is determined. %'he factor  gi 

is t h e n  def ined  as the r a t i o  of the f r a c t i o n  of the total 
act ivi ty  conta ined  v i t a i n  an increment a i m  to the f r a c t i o n  of the  

t o t a l  mass conta ined  v i t h i n  that  increment.  
t h a n  1 f o r  giimplieo an enrichment  of act ivi ty  i n  r e l a t i o n  t o  

A value greater 

mass, w h i l e  a v a l u e  less t h a n  1 i n d i c a t e s  a dilution of t h e  

a c t i v i t y  vi th  respect to ~ S S .  

The nonuniform resuspens ion  o f  particle sizes is also 

cons idered  by measuring the sass loading as a function o f  
particle size. The f r a c t i o n  of the airborne mas6 conta ined  
w i t h i n  each s i z e  increment miw is then  c a l c u l a t e d  and des ignated  
as fi. The f a c t o r s  of fl and gi are t h e n  i n c o r p o r a t e d  i n t o  the 

amss loading formulation for each size increment  as follows: a 
Air Conq - A i r  Mass U a d h g  x fi x S o i l  Conc x gi 

Summation over a l l  the size increments  results i n  M e  t o t a l  a i r  
concentra t ion :  

A i r  Conc - Air Wass Loading x S o i l  Conc x Cflgi 

The term Cfai  weights  t h e  c o n t r i b u t i o n  of plutonium 
from each soil s i z e  f r a c t i o n  to t h e  t o t a l  resuspended oraterial, 
thereby t a k i n g  h t o  account both the  nonuniform resuspens ion  of 
particles sizes as w e l l  as the nonhomogeneous d i s t r i b u t i o n  of 
act ivi ty  w i t h  particle s ize .  

Data on the d i s t r i b u t i o n  of plutonium with s o i l  particle 
s i z e  has been obta ined  (12) for the v ic in i ty  around Rocky Flats 
(Table 6-5). 

increment and i n d i c a t e s  an e n r i c h m e n t  of ac t i v i t y  to mass @/ associated w i t h  soil p a r t i c l e s  v i t h i n  the respirzble s i z e  rrr.qe. 

TO obtain f i ,  the data  obtained by Chepil (15) f o r  f i e l d s  

The ratio, g1 has been calculated for each sire 
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0 undergoing vind erosion i n  Colorado and Kansas vere used. The 
results of h i s  findings have been conveniently p l o t t e d  by Slinn 
( 1 6 )  and reproduced as Figure 6-5, Comparison of C h e p i l ' s  data 
vith another study substantiates the applicability t o  &e Rocky 
Flats s i t u a t i o n .  chepil  found 301 of the airborne MSS to be 

below 10 pm versus a study by Willeke (17) in an area outside 
Denver vhere approximately 33% of the measured airborne mass vas 

below IO p. Values for f, w e d  in thi8 analysis are included in 
Table 6-5, 

6.2.5.2 CORRECTION FOR AREA SIZE 

Use of the mss loading approach iraplies t h a t  the a i r  
concentration is a t  equilibrium vith the ground s ~ r f a c e ,  

i-e- , a steady s t a t e  s i t u a t i o n  exists i n  which the amount of 
material coming up from the surface i s  balanced by the r a t e  a t  
vhich material is  depositing back onto the surface. 
strictest sense this lhit can only be achieved for source areas 

approaching 'infinite dimensions. For s o u r ~ e s  02 ffnite 
dimensions, a correction must be applied f o r  *area size. 

\ 

0 
In the  

Although many techniques are presently under development t o  

c a l c u l a t e  the air concentration arising from an area source, no 
'generally accepted method has yet  been identified- 
these approaches make use of a standard d i f f u s i o n  equation, 
modified to handle area sources. 
Sutton-Chamberlain diffusion equation: 

Usually,  

One such equation is the  

X 1 4 v d  &* 4 v d  &* 
cexp (- 1 - =P(- 13 - 1 -  

QA vd x ' ~  C, n u r'R C, n u 

vhere X i s  the a i r  concentration, Ci/m 
Q is the amount of a c t i v i t y  ryuspended per unit 

area, per unit  time, Ci/m nec 
Vd i s  the p a r t i c l e  deposition v e l o c i t y ,  m/sec 
& and 0, are the distances from t h e  receptor to t h e  nearest 

and furthermost edges r e s p e c t i v e l y  o f  the source area 
u is average vind speed, m/sec 
C, and n zre Sutton parameters for meteorological 

c o n d i t i o n s .  . 
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For source areas approaching infinite d e p t h ,  Dz and the 0 above equation becomes 

X 1 
- = -  

Q A  vd 

Therefore, t h e  correction term to be applied f o r  areas of finite 
size is 

The area under consideration in this analysis has been 
It is bounded by Indiana Street and the described earlier. 

0.05 Ci/m2 isopleth (Figure 6-3) vith a width in the downwind 
d i r e c t i o n  of approximately I kilometer. 
contaminated off-site area and includes sites of  projected 
residential development. 
area has been described (8) to have neutral stability at least 
50% of the time vith a mean vind speed of 4.2 Wsec in 1975. 

Healy ( I S )  has suggested values Zor the parameters required for 
the situation of n e u t r a l  stability: C, - 0.1 and n - 0.25, vhile 
the ra t io  VJu, which depends-upon the surface roughness, ranges 
between 0.003 and 0.008 for g r a 6 6 h n d .  A value of 0.005 w i l l  be 
assumed. Therefore, the correction f a c t o r  for the area under 
consideration is 0.66. 

This is the most highly 

The meteorology for the Rocky F l a t s  

@ 

6.2.6 AVERAGE AIR CONCENTRATION DUE TO WIND RESUSPENSION 

The average s o i l  concentration for the area is n o t  known, 
but it would be somewhere between 0.05 uCi/m* and the  n e x t  higher 

isopleth of 0-5 uCi/m2. . For calculational purposes, 0.25 uCi/m2 

w i l l  be assumed or approximately 10 Dm/g (based upon 20% of the 
radioactivity within  the first centimeter). 
parameters developed An the previous sections for the Rocky F l a t s  

By u s i n g  the 
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area, one can estimate the average air concentration due to wind 
resuspension: 

a 
Air Conc - Mass ICloading x S o i l  Conc x Enrichment Factor 

x Area Correction Factor 

Air Concentration = 15 ug/m3 x 10 DPM/g x lo6  g/ug 

- 0.066 fCi/mJ 

x Ci/2.22~10'~ DPH 

This calculated value of 0,066 fCi /m agrees vithin a factor 
of 2 with the data obtained for  the sampling stations along 
Indiana Street. 

Inherent in the above calculation were some conservative 
assumptions, First of all, the wind vas assumed to be blowing 
100% of the time across the contaminated area in the direction of 
the receptor. In reality, the reported (8) vind rose for Rocky 

Flats indidates that the wind blows from the'vesterly direction 
only about 50% of the time: the remaining time it will be bloving 
from the directionpf less contaminated land and, therefore, less 
radioactivity would be available for resuspension. Second, in 
deriving the iriea correction factor the effect of breathing 
height was ignored w i t h  the ground level concentration being 
calculated. This is a conservative assumption since the airborne 
concentration vi11 decrease as a function of the height above the 
ground. Although 6uch refinements may be incorporated in the 
calculation, the results represent a conservative approach to 
deriving the dose rates to potentially exposed persons. 

. . .. 

6 -2 .7  RESUSPENSION OF SOIL BY HECHANICAL DISTURBANCES 

The use of land contaminated with transuranium elements in 
t h e  vicinity of Rocky Flats for agricultural or building purposes 
can result in localized resuspension and ?resents a potentiel 
inhalation hazard to individuals in the ikmedizte vicinity of the 

a 
6 - 2 2  



operation. In the vicinity of ~ o c k y  F l a t s ,  there is some farming 
of wheat and the raising of corn for livestock feed. 
development of the land for residential purposes is also being 
advocated. Although only a limited amount of experimental data 
are currently available to base an assessment of the inhalation 
hazard from-such activities, some conclusions and recommendations 
can be made. 

\ @ Future 

In assessing the agricultural situation, data obtained by 
Milham (19) have been utilized. In that Etudy, a field 
contaminated with plutonium near the Savannah River Facility vas 

subjected to various ploving and seeding activities associated 
with planting wheat. 
that from normal wind resuspension vas monitored at the location 
of the tractor operator and at the downvind edge of the field 
during the various activities, An average increase of a factor 
of 30 was observed in the level of resuspended plutonium at &e 
location of the t ractor  operator and an increase of a factor 
of 5 at the edge of the field. Based upon these observations, 
the average air concentration for the year can be calculated 
for these two locations, assuming that the field is cultivated 
30 days of the year for 8 hour6 per day. Again the area under 
consideration w i l l  be that area of highest off-site contamination 
described earlier w i t h  an average soil contamination level of 
10 DPX/g- In the previous discussion of wind resuspension, this 
level of soil activity produced an air concentration of 

0-066 fCi/m', 
increase to 2 . 0  ici/m5 at the location of the tractor operator 
and to 0.33 fCi/ms at the  edge of t h e  field during the 
agricultural operations. The annual average concentration at the 

tractor location is then: 

The increase in the airborne activity above 

\ 

From Hflham's data, this activity level vould 

2 fCi/m3 x 8/24 hr x 30/360 d + 0.33 fCi/m3 x 330/360 d 
+ 0.066 fCi/m' x16/24 hr x 30/360 d = 0.07 f C i / m 3  

6 - 2 3  



When these annual Pu-239 concentrations are compared to the value 
Of 2 . 6  fCi/m3 which vas calculated by the PAID code to correspond 
with a dose rate of 1 wad/year to the lung, one can conclude 
that agricultural operations in the area of Rocky Flats would 
produce activity levels well below levels of concern. 'In 
addition, after the first ploving cycle, the surface 
concentration should be diluted by mixing with s o i l  from below 
the surface and subsequent plowings vould produce a i r  

concentration lower than that of the first year. 

0 

One can also make projections f o r  building activities based 
upon the agricultural situation examined above. There does not 
appear to be any reason why building activities, buch as 
excavation and grading, bhould produce higher instantaneous air 
concentrations than those observed during agricultural plowing 
and, therefore, should not present a more restrictive situation. 

6.2.8 RESUSPENSION OF DUST WIWIN THE HOME 

The total amount of soil continuously in the home is not 
known but an assumption of 10 g/m3 has been made (20)- This 
amounts to about 3 l b s  of soil in a modest 1500 square foot 
house- Because the floors are harder and smoother than outside 
surfaces, the resuspension from these surfaces will be higher- 
Resuspension factors of 1O4/m have been used in the past to 
predict exposures in the vork place and Studies of Pu02 deposited 
on indoor surfaces have been consistent v i th  such a value ( 2 1 ) .  

. 

The following exposure situation is postulated: the - e  
individual is exposed to contaminated dust in the home for 24 
hrs/day, 7 days/week, for 70 years. The dust in the home has t h e  

same activitylgram as outside s o i l  and has an areal distribution 
within the home of 10 g/m2. The air concentration resulting from 

\ resuspended dust at 10 DPM/g vould be: 

10 DPM/g x C i / 2 . 2 2 ~ 1 0 ' ~  DPM x 10 g/m2 x 1 0 b / m  = 0.045 fCi/m3 
a 

6 - 2 4  



APPENDIX G 

REAL TIME INSTRUMENT CALIBRATION AND DATA SHEETS 



DIFtEm READING INSTRUMENT LOG 

Time Location Reading (units) 

~~ 

@ oject: 

Detection Limit (Scale) 

Job No. 

Date: Operation: 

Instrument: Calibration: 
An%&. L Dlcc 

Sampling Technique: 

Sample Interval: 

Background Reading: 

Action Level/Response: 
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APPENDIX H 

PERSONAL SAMPLING CALIBRATION AND DATA SHEETS 
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APPENDIX I 

SAFETY BRIEFING LOG 



SITE SAFETY BRIEFINGS 

SAFETY ISSUES 

Tasks (this shift) 

Protective Clothing/Equiprnent 

Chemical Hazards 

Physical Hazards 
~~~ 

Control Methods 

.; Special Equip men t /Techniques 

Nearest Phone 
Hospital Name/Address 
Special Topics (incidents, action taken, etc.) 

Print Name 
ATTENDEES 

Sign Name 

0 Meeting conducted by: 



e 

APPENDIX J 

MATERIAL SAFETY DATA SHEETS 

- 
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Colorado Silica Sand, Inc, 
3250 Drennan Industrial Loop 

P.0. Box lS6lS 
Cdorbdo Springs, CO 80835 

Phone (710) 300-7969 
TWX: 810-920 -4992 
FAX; (?le) 390-SSlt  

MATERIAL SAFETY DATA SHEET 
SECTION I - PRODUCT IDENTIFICATION 

IDENTITY: 

MANUFACTURER'S NAME: 

ADDRESS: 3250 Drennan Industrial Loop 

C rys tall in e Si I i ca (Quartz) 
Colorado Silica Sand, Inc. 

P.O. Box 15615 
Colorado Sprlngs, CO 80935 

EMERGENCY 

TELEPHONE NUMBER 

OAT€ REVISED: August 31,1990 

REPLACES: September 12,1988 

TELEPHONE NUMBER: (71 9) 390-7969 

FOR INFORMATION: (719) 390-7969 

SECTlON II - HAZARDOUS fNGREDlENTS/IDENTITY INFORMATION . - I  .- 

MZARDOUS COMPONENTS: 

3HCMlCAL NAME 

FAMILY OR COMMON NAMES: 

CHEMICAL ACISTRACT SfRVICE UOA 

TRADE NAMC: 

O8HA PCRMlSSllLE UC?OSURC LIMIT (PEL): 

Cryrtalllne Ouanz (rerpfrsble) 

Ouaru (Total Dust) 

ACGlH TLV (ThroahhoM LlmH Vmlud: 

MSHA TLY (thr.nhhold Umlt Value): 

''rystalllne Quartz (respirable) 0 
OTHER LIMITS RCCOMMLNOLD: 

Slllca, Crystalline Quartz (raspirable) 

Silicon lJ10xi00 Slop 

Silica sand: quanr:flln~sand;crystalllne 8iiica;ffae sllica (a natural mineral extracted 
from the earth) 
14uuu-w-7 

soa Anacnmtnt A 

Exporure io airoorne cry6mltlne sI1Ica sand shall not sxcsed an &hour time- 
weighted averago llmltar 8uiea In 29 CFR Ssctron ana Numoer.6 Clause 1010.1 000 
spedflcally "SlIIca: Cryrullma: Ournz [rerplrable) PEL - TWA = 0.1 Mg/ M3 

Clysullllntr Ouurtz 
TLV-TWA 0. I mgl M3 (Rorplrable Dust) 
?k. Thromold Umlr Value a Blologlcal Exposure lndlcer for 1987-1986 -American 
Coclfecewe ol Oovw nmwtal irdurlrlrl Hyglsnlsts. 

Exposure IO airborne Cry8tallklC sllka shall not exceed an 6-nour ume-weighted 
average limit as stated in MSHA Standards. subpen 0. Sectton 5e.5001 on Alr OuaW 
rpecitlcal~y "Slllca: Crystalllne: Ouanz (rarplrable) 

M g / W  
10 m a / M 3  
%si02 + 2 

Naclonal tnstlruta for Occupational Snlety and Healm (NIOSH). Recommended 
rurrrlurd I I I ~ X ~ ~ I U ~ I  pormlsslole concenIraUon = 0.05 mg/ M3 (reeplrable free rillca) 
as JetwruliieJ by a lull-shltt sample up to IO-hour worklng day, 40-nour work week. 
3- NlOJH C t l h i r  luc Y Rocommended Standard Occupetlonal Exposure to 
Crystalllne Slllca. 



SECTION 111 - PHYSICAL & CHEMICAL CHARACTERISTICS 

APPEARANCE AND ODOR: 

COLOR; @ BOILlNQ POINT: 

SPCClftC GRAVITY: 

SOLUBILITY IN WATER: 

San6 - granular. crushed or ground. No odor or la8te. 

Tan or whim 

4046 F. 
(90 x 1): 2.65. 

inroiueie 

YLLtlNa POINT: ;Kxx) F. 
VAfOR PRESSURE (rnmng at 20 C): 

VAPOR OCNSITY (AM = 1): 

EVAPORATION RATE: 

Nono 
Nonm 
(eutyl Acetate - l y  Nono 

SECTION IV - FIRE AND EXPLOSION DATA 

FLASH COIMTi 

FUMMABLE UUITO: 

Nan Flammclble 

None 

LCk Nono 
UEL! Nons 
?IRE tXTiWOUISH1HQ MATERtALS: N/A 

USUAL FIRE AND EXPLOSIOH H m R D S :  Nonr 

WLCIAL FIRE PIQWTINO PROCEDURES: Nonr 

SECTION V REACTIVITY DATA 

STABILITY; 

M c O M f  AT1 IIClTY 
(MATCRIALS TO AVOIO): 

Sublo (Inen - Neutral - Non-Rraaing) 

Contact wlm powerfui oxtaiung 8Qrnt8 Such as ttourina. chlorine, trlflourlae mrngrnarm trloxlae, 0na 

oxygmn altiourtam may cause tires. siiica will dirooive in nyaroriourrc acld (Hf) and produce a conoslvo 
gas. rtllson tulrdlaurld. (3f 4). 

HKARDOUS DLCOM?081tlOW PROOUWS INCLUOINQ COMBUSTION ?ROOUCT& 

H*LAIDOUS ?OLYLIERltATlOhl: Wlll not occur. 
CONOltlOe(8 TO AVO#& 

Nan. 

Oenorrtlon of nrplraere quant pa~Itlae. 

SECTION VI - HEALTH HAZARD INFORMATION: 

ROUTE8 OF fMTRY: Inh8hdOW Y* SklR No; Ing68tlon: No 

HEALTH HUARD(I: 
(Acute m d  Chredc) 

Eacssrlve Lnnrlruon of aurt may reru~t in rerplrrtory alsoaw, lndudlng rlllcorlr. pnrumoconlorlr and 
pulmonay Ilbro~lr. Acute or raplaly drveloplng rtltcortr rnry Occur In d onon perlod of Utne In norwy 
exposure In ceculn octupalonr rucn a0 rondbloswrt. SlllcosJs I8 0 form of dlubrlng pulmonary 
tlbro818 whlch c8n be progreulvr and may load lo duth. b 8uro lo malntrln currsnt phyrlcalu Tho 
Intarnruonal Agoncy 01 Roroarcn on Cancer (IARC) h.8 evaluawd Irt Votume 42, MonoQrsphs on the 
Evalwtion of the Carelnogrnlcity Rlrk of Chornlealr to ~ u m r n i .  Sillca ana Sorno Slllcamr (1867). that 
there is "tufflclmn? rvidrncm lor the carclnogeniclty of cryrralllnr rlllcr to oxpertmenut rnlmalr' and 
"llmri+d evlqenca' wlm respect to trunranr. 

SIGNS AND SYMPTOMS OF OVEREXPOSURE 

INHALED: Undua bmdhlasrnrrs. cougtilrry. sputuin pioductlon, and reducod pulmonay functlon. 

CONTACT WITH SKIN OR EYt8: IrrlUUon, 

A8SORPTIOW THROUGH SKIN: Not Appflcoblr. 

SWALLOWCD; May mU3d MUWa,  



CARCl NO0 EHICITY: 

HPT: No 
IARC MONOORAPHS: Ye8 - Level 2A Grouplng. 

OSHA REGULATED: Not a6 a csrclnogen. 

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: 

Individuals witn pulmonary or rosplratory d~aearo such a s  aarhrna, brOnChltl8 and 
omphyserna should avold prolonged rrx~or iu~o vl rillur dust. Pulmonary functions may 
be reduced by Inhalation of rosplrable cryscalllne rlllca. Also lung rcarrlng produced by 
such innalation may lead 10 a masslvo 1lDrOsls 01 the lung whim may aggravate otner 
pulmonary condltlons and dlseares and whlch lncreaws susceptrblllty lo  pulmonary 
1uDerCUlosIs. Masslve flbroslr may be accompanlsd by the right hean enlargement. 
nean raiiure, ana pulmonary 181Iuro. Smoklng aggravates the enocrr of exposure. 

EMERGENCY FIRST A10 PAOCEOURES: For Mnd In eyes, wash Irnmealately wlth water. I! lrrltarlon pwrlrtr. seek medlcal 
anrnUon. For Inhalatlon, remove perron to fresh alr. glre mrtlllcal rerpiratlori a8 needed. 
seek medical anentlon a8 needed. If swallowed. do not Induce vomiting. Vomiting may 
bo tam1 If breathed lnto lungs. Sesk rnedlul rtteflUOfi. 

SECTION VI1 - PRECAUTIONS FOR SAFE HANDLING AN0 USE 

STEM TO BE TAKEN IN CASE MATERIAL IS RELEASED OR S?ILLLO. 
Use dustlers methods (v8cuum) and place lnto Closable Container lor d ~ r p o ~ l ,  or llush wlth Water. Do not dry sweep. Weor protedlve 
equlpment Avola generatlng alrborne respirable dust. 

WASTt DISPOSAL MLtt4Ob: If uncontaminated, dlspo8e as an Inert, non-mstalllc rninwral. I1 c;on~tnlrirtaJ. UUY appruprlatw rtla1)rud 111 
ar;uuidriir;u will) fdurul. S1triw urd Local Itrwcr. 

'RECAUTION8 TO BE TAKEN IN HANDLING AND 8TORING: AvOld splllago. Use dustless systems for handllng and employ 
engineerlng controls to reduce concenuatlon of alrborne dust 

O W O R  PRECAUTlONd: Use ousness systems Tor nanallng, storago. ana cleanup so that alrborcie dust does not exceed the PEL Uue 
aaequaie vontllmon ana dust collocflon. DO not permit dustto COIIOCI on walls, floors. rlllr, ledges, machlnery. or aaulprnenr. MalnUln . 
goo0 hOUSOKt3eplng. Mainlain. clean. and flt test reapIrafor8 In accordanca wltn OSHA regularlonr. Malncaln 8n0 tos1 vsntllatlon and 
durt Collection equipmom Warh or vacuum clothing which has become dusty. we recommend tnat rmorrng De prohlbltOd In all arms 
where reapiratom must be used. 

WARN YOUR EMPLOYEES (&No YOUR CU8lOMER-USER8 IN CASE OF RE4)ALE) 6Y ?08TlNQ AND OTHfR MEANS OF THE 
HAZARD AND OSHA PRECAUTIONS TO BE USED. PROVlDC TRAINING FOR YOUR EY?LOY EEL ABOUTTnE OSHA PRECAUTIONS. 

See OSHA Hazard Communlcauons ~ u i e  28 CFR sections 1810.12oo.19t5.99.1917.28.1916.90.1926.59, and 1928.21. and State and 
Local Worker of Communlty ''Rlgnt to Know" laws an0 mgulatlons. 
See American Society for Testing and Mat@rtalr (ASTM) Standard pracuce El 132.80, "Standard Practrce ror Herirn Rsqulrements 
Releeng to Occupatlonal Exposure to Quanr Oust" 

suu ttlu mod rvcwrit standards ottht Amerlcan Nadonal Standard lnrdtute (ANSI Z.88.2). and the Mlne Safety and Health Admlnl8iradOn 
(MSHA) (30 CFR Pan Sa). 

SECTION Vlll - CONTROL MEASURES 

ReSPlRATORY PROTECTION (type): U8s convendormi paniculate respiratory protecilon bared on conslderatlon of uirburrt ww 

centratlonr and duration of expowre. See mort recent runaardr of tho Amerlcafl Nalfofwl 

Standard Instltum (ANSI 2.68.2). the OccupaUonal Salety and Health Adniliilvtra\lOn 

(OSHAM28 CFR Part 1910.134) and !he Mlne Safety and Hoalth Admlnlrtratlon (MSHA) (30 
CfR Pan 56). UM NIOSH or MSHA approved rerplratory protection ror resplrablo quam 
under approprlate OSHA mandardr and ragulatlons. Supplied alr types re,cuiilriwded. 

VENTILATION AND LNGINCCRING CONTROLS: 
Use 8u~lc)ont local rxnausr io reduce me level 01 rosplraol~ crystalline s l k a  to the PEL. See 

ACUlH "Inaustnai Venulatton - A Manual 01 Rocommended Practlce" the Irlert odltlon. 

EYE PROTECTION (lypo): 



P R O f E C l l V C  CLOVCS: 

OTNCR C L O T W H ~  & EQUIPMENT: 

WORK PRACTICES, 
iYGIENIC PRACTICES: 

OTHER HANDLINO 

AND STORAGE REOUIREMENT8: reuse containers. 

SECTlON IX 9 TRANSPORTATION 

DOT HAZARD CUSSI~ICATION: None 
PLACARO RfQUIRED Nono 
LABEL REQUIRED: 

Wtieri arpirrrd 10 hot product. 

Provide eye wash. Monrror restraw qunnz levels in workplace regularly, 

Minrmrze dust generation. Clem UP 6~1110 promptly. Truln all 6mp\Vykws on \\&ndl\l!Q 

product before they work wilh it. 

Protect containers from pnysicai aamage. Handle wlln mlnlmum dust gonerallon. DO not 

Labelarrrquirrd bytheOSHAHarard CommunlcatlonrOnd~ra[2QCFR - 1910.lzoo(r)~. 
and applkabte ,tu and local regulationr. 

This form hat been Completed to meet a11 current atate and federei (OSHA) regulatlons. but Is offered wiitiout guarantee. 
Our company expressly dlsclalms a11 appllcatlons beyond our control. The dam In tnlr materlal safety data sheet relates 
only 10 the Spclfic materlal derlgnated herein and does not relate to use In comblnatlon wlth any other rnatarlal or In any 
proceas. The information set forth herein IE based on technical data that Colorado Slllca Sane. lnc. bellever reliable. I t  lu 
Intended lor use by persons havlng technical okllls and at thelr own dlocrecion and 118R. SlnC0 COndldOn8 of u6e are outslde 
our control, we make no werrsnties, expressed or impltea. and assume no Itabllry In connection wlth any use ol ttila 
information. Nothing hereln Is to be taken Baa license to operate under or a recommendation to Infrlngeany patents. Any 
use of this data and Infofmatlon must be determined by the  u68r to be In accordance wlth federal, stato. and local laws  and 
regulations. Customers and users of silica must comply with all applicable health and safety lawe, ragulationq, and orders. 

C O L O R A D O  S I L I C A  S A N D ,  I N C .  
ATTACHMENT “A” 
COLORADO SANDS 

FRAC SAND & WATER WELL GRAVEL PACK OIL W E l L  GRAVEL PACK 

4 -6 
4-a 

6-0 
8-12 
8-1 4 
6-16 

10.20 

16-30 
16-40 

2040 
32-42 
40 -60 

100 Meah 

4-6 
6-9 
8-12 

10-14 
10-16 
10-20 
17-18 

8lUCCO SAND 
FINES 8LLND 
FOUNDRY SAND 
FILTER MEDIA SAND 
CIFLUNC SAND 

14-20 
16-20 
18-30 
200-30 
20-40 

30 -40 
40 -00 

CNQlNI 8AND 
TOP DllE88lNO 
8AMD TRAP I 
SAND TRA? I1 
UANO TRAP I# 
MARK IV 

TEXAS RLSCIICCNCD 8AND8 
6-8 11-20 

6-18 20-30 
a-12 10-30 



braid Environmental, Safety and 

SUPPLIER 
BAROID DRILLING FLUIDS, INC. 

AQUAGELWOLD SEAL@ 
1 

wuI.AB -HONE NUMBER 7 13 987-5900 
No' 7 13/987-.4000 

UTERIALOR COMWNENT 
SLICA 14808-60-7 

APPEAIUNCE AND ODOR DENsrrYQ 30 Dcg C (Uncomppctcd) 
UGHT TAN TO GRAY POWER. NO ODOR 49.4 tBs/ 

I HAZARD DATA 
2-6% LOW CONCENTRATXONS OF 

CRYST- SUCA(SIO2) 

IN THE FORM OF QUARlZ, 

C R I S T O B U I T E N D T R I D ~  

MAY BE PRESENT 

(SEE SECITOH V) 

0 Rcpbttrtd Trademask of Baroid Technology, he. 0 Copyright OBaroid Carpontion P.O. Box 1675, Houston. Tcxxr 77251 



AQUAGELaGOLD Sm@ Page 2 
BEST Sheet 

W. FIRE AND EXPLOSION DATA 

AQUAGEL GOLD SEAL Is NOT FLAMMABLE AND NOT E X P L O W ,  DOES NOT SUPPORT 
COMBUSnON. 
U(TJNGULSIiING MEDIA: WATER 

THIS PRODUCT CONT'AlNS FREE CRYSTAUJNE SILICA WHICH ACCORDING TO TKE IARC HAS 
UMIBfiu;, SJMTIID EVIDENCE OF CARCINoGENICrrY IN HUMANS. PROLONOED WfULATIN 
OF "E POWDER KAY RESULT IN SUCOSZS, A NONCANCEROUS LUNG DISEASE. OSHA FTNAL 
UKRS TWA - 01. rng/m3. IF CRISTOBAIHE OR 'fRIDyMTIE ?S DETECTED, USE ONE HALF THE 
VALUE CAL.CUTED FROM FORMUU FOR QUARTZ 
EYES: IRRTrANT SIW: POTENTL4L IRXSTANT I"AL4TION: RUUrATlON 'TO LUNGS, NOSE, AND 
IHROAR PROLONGED INRALATION M Y  CAUSE LUNG INJURY OR DLliEASE. 

WASH AREAS OF CONTACT WTR3 SOAP AND WATER. 
FLUSH EYES WITH LARGE AMOurJr OF WATER FOR AT LEAST I5 MINUTES 



Page 3 
BEST Sheet AQUAGEL@GOW) S U O  

VI- REACTIVITY DATA 

CoM)fnONs CONlRlBUnNC TO INSTABIUIY 
. 7HE PRODUCT IS STMILE UNDER NORMAL DRItUNG CONDITIONS. 

I N C O M P A T l E N N  
NONE 

HAURDOUS DECOMPOSZflON PRODUCIS 
NONE 

~ 

VII. SPILL OR LEAK PROCEDORES 

NORMAL HOUSEKEEPING. CAUSES SLIPPERY SURPACES W“ WET, 

SiEPS TO RE TAKW LFMATERL4.L Is IWJW’ED OR SPl’llm 

r n l n R N 2 Z I N G ~ C A L S  
NA 

Y 

CONDlTlONS CONZRXBUIING TO HAZUDOUS POLYMERIUnON I 
NONE 

WAsfE D1SPoSA.L METHOD 
DISPOSE OF IN ACCORDANCE WITH LOCAL STATE AND PEDUUL REGULATIONS 

VEf.XNDUSTZUALHYGIENECONTROLMEASURES 

MECHANICAL GlWEK4L ROOM V E ” L 4 l I O N  
USE LOCAL VENTXJAlTON TO MAIKTAIPJ TLV (SEE SEWON V) 

YENmASlON REQUlREMEMs 

SPECIFIC PERSONAL PROTEtXVE EQULPMENT 

RESPLEUTORY 
USE A NOSH APPROVED MECHAMCAL FILTER RBPIUTOR FOR NON TOXIC DUSTS 

EYE 
NONE REQUIRED 

GLOVES 
NONE REQUIRED 

OTHER CLOTHlNC AND EQUIPMENT 
APRON, EYEWA!jH STATION 



BEST Sheet AQUAGEL@GQrJD SEAL@ Page 4 

IX. SPECIALPRECAUTIONS 

AVOID PROLONGED M U T I O N .  
RECOMMENDED LABIlJNG: 
FRONT PANEL CAUTION 
SEE BACK PANEL FOR CAUTION BEFORE USE 
BACK PANEL CAUTTON 
?Ms PRODUCT CONTAINS FREE CRYSTALLDIE SUCA W C H  
ACCORDING TO THE W C  HAS EXMBmD LIMITED MIDENCE OF 
CARCINOGENICITY IN " S  PROLONGED lNHAlAtlON OF THE 
POWDER MAY RESULT IN SIUCOSIS A NONCANCEROUS LUNG 
DISEASE.. AVOID CREATING DUSTY CONDI7TONS AND USE A NOSH 
APPROVED DUST RESPIRFLTOK 

OTHER HANDUNG AND STORAGE REQ- 
STORE IN SHELTERED JULEA, OR COVER FOR PROTECTION. 

X. DEPARTMENT OF TRANSPORTATION INFORMATION 
PROPER SUPPING NAME : PLACARDS : 

NOT REGULATED NONE 

HAZARDCUSS: 
NOT HAZARDOUS 

lxuAkDous SUBSTANCE : 
NONE 

REPORTABLE QUA- : 
NONE 

ID NUMBER ! 
NONE 

[ABR. : 
NONE 

Prepared br. D A E  



Page s BEST Sheet AQUAGEL@c;OWD SEAL@ 
XI. REGULATORY RYFORMAnON 
STATUS ON SuaSrANcE urn 
Comprehensive ~nvionmcnlnl  Response, Compensation and Liability Act of 1980. (cERCI-41 requires nolificaiion o 
h e  National Reqamsc Center of release of qurrnritiea of Haurdou Subsunccr q u a l  to or greater ban the reponable 
quanritics CRQs) ia 40 CFR 302.4. 

Composenu present kt rhis product which my q u k  notification arc 
C h C m i a l  CIS N a n l b  

NONE 

Superfund Amendments and RauthorizPLio~ Acf of 1986 (SARA) Tide m r q u L t r  emergency planning based on 
h b o l d  Planning Quandricr CrPQD and relure reporting b d  on RQL 
Components present in chis producr at a kc*d which could rcquirc =porting under he surute mrc 

NONR 

W r e q u k  the submission of rnrcrul nporu of toxic chemic& h a t  appcar in 40 C n  372 (for S- 3 132 This 
nfomabon must be included in all MSDS dut a n  copied and distriburtd for rhis maurid. 
Componenrr prcseat in this product at a level which could q u h  reponing under !he slawte a m  

NONE 

Toxic Substances Conaol Act (TSCA) 
ne ingredients of thh product M oa the TSCA invenloy. 

XIL STATE RJGHT TO KNOW 

QUARTZ E OH CANADlAN WHhUS WORKPLACE HAZARDOUS MATERIAL INFORMATION SYS 
TEM) XNGRDLENT DiSCLOSURE UST. MASSACHUSETTS SU"'ANCE UST, NEW JERSEY RIGHT TO 
KNOW HAZARDOUS SUBsrANCE LIST AND PENNSYLvm )IAuRDous SUBSTANCE m. 



_ -  

Fluid Tech ,  I n c .  - (Y. srrrc uv. SII.. rrd ZP caal 
L332 West T r o p i c a n a  S u i t e  f3 

Las Veqas, SV 89103 

(;n?) 571 - 1 Rf?& 

(702) 871-1884 
T.rrpcrxrNurg.r la-  

Oat. prrpyd 

s;gu- d mQJ-9 
11/15/87 

Bohg- W c W f l f l -  '1 

v- h W 8  (mm Hg.) -eo;* 

v1(*r 3.Nlcy (AIR - 1) 

NA Bulk Densi ty  

NA A D D r O X .  
E-- a. 

724 f t 3  
0 

1400 c 

NA (8- &mal. - 1) NA _ _  

RIIh P, (M.lhod Uscrd) F-LmU Lu UEt 



e 

e 

noan w e s  ( m e  urd &vu) Acute (short term exposure): cough i f  exposed t o  d u s t  levels . 

Chronic (long term exposure): may lead t o  development oE higher than TLV's. 

silicosis if constaficly expcsed t o  d u s t  levels higher than TLV's. 
NrPl not l i s ted --' not l i s ted OyUw7 NQ 

s;pU md Svmpruns d E x w e  
LonQ term exoosures t o  dust i n  excess o f  RV's  mav lead t o  s i l i c o s i s  

~~ 

M d d  C O M m  
G-ty bqgmted  Any respiratory i l lness  

wrgerrv ud Fua &j Pracdwa 
Xemove affected personnel from d u s t y  area to clean a i i  

Section VI1 - Precautions for Safe Handling and Use. 
Stcpr lo Be T ~ M  tn W Mated Is Rdcrxd  a SQlaed 

Avoid breathing d u s t ,  use resDirator aooroved 
f o r  s i l i c a  bearing d u s t .  Vacuum o r  sweep u p  d u s t .  

Dispose o f  i n  sanitary landf i l l  

Prcnaa-s 10 8. ralun m a n j  S- Use "IOSH/MSHA approved respirators for s i l i c a  bearma 

d u s t  uhen d u s t  levels exceed TLV's. 
0- Pfeouims 

If  wet down on f loors ,  material w i l l  become slippery. 

Seetion Vlll - Control Measures 
P r a m  (spca3r rrpsl 

NIOSH/MSHA approved for s i l i c a  bearing d u s t s  
V e r W u t m  lsd EI~UUS 

Yes, i f  practical 



0 

a 

r-NurorbrLnlomuurr 

Ou. f4qX-d 

(702) 871-1884 

11/15/87 L a s  Vegas, X V  89103 - 
S;prulu. d A.puff (opoolul 

- 
Section I1 - Hazardous JngreditnWldentity I n f O ~ t i O n  

cum Llmlu 
Canpawnu (SWk OICmul W n y :  Nun(s)) 0% PEL ACWH n v  - sc (cwrm.V 

N i n e r a l  D u s t s  T o t a l  d u s t  15 mq/m3 10 mg/m3* 
i n c l u d i n g  low c o n c .  Resp.  d u s t  5 mg/rnJ 5 mq/rn3* 
of  c r y s t a l i n e  silica 

+From 1986 XCGIH Hand book as i n e r t  n u i s a n c e  d u s t .  

Section 111 - PhysicalfChemicai Chamcteristics 

&ling Poiru 1 I w f r  Gravy (HP - 1) I 
1 NA I Bulk d e n s i t y  

VZXX Ptessura tmm Ha.1 1 MLIlnapovu I 
I NA I Approx. I 1400" C 

a ,  

'JIsrr o m w y  (AIR - 1) I I 

-- I n s o l u b l e  

Dark t a n  t o  l i g h t  t a n  powder 
&e=urncandodar 

Section IV - Fire and Explosion Hazard Oatl 
F U  p- (Meulcd u w  I FIunnuouLmu ILEt I UQ 

I I NA I NA NA NA 



higner than TLV’s.’ Chronic ( long term e u r ~ ) q t ~ r  ‘aav lead t o  develoomenc 9 €  

%P md S y m o t w  ol Expawye Long term exposures t o  d u s t  i n  excess o f  TLV’s may lead t o  s i l i c o s i s  

M e d d  COMuw 
6 - a ~  wnrd EXCUSSC Any respiratory i l lness  

Emccgrncl and Fya Aid ~rocedd~res Remove affected personnel from d u s t y  area t o  clean a i r  

Seition VI1 - Precautions for Safe Handling and Use. 
Sleps IO 6e Taken y1 cix MU- IS fiebe- CT s~tm 

Avoid breathing d u s t ,  use respirator approved 

f o r  s i l i c a  bearing dust.  Vacuum o r  sweep up d u s t .  

Was. owed Metrial 
Dispose o f  i n  sanitary landf i l l  

P f . c ~ m n s  IO 8. r a h  -j Use NIOSH ,%HA approved respirators f o r  s i l i c a  bearing 

d u s t  when dust levels exceed TLV’s 
OvVr Prcoutons 

If vet down on f loors,  material w i l l  become slippery. 

Section VI11 - Control Measures 
~~ 

-q proleam ispec+ ryp.j 

V U U U 0 . l  w E L N U S  sgdrl 

NIOSH/MSRA approved for s i l i c a  bearing duscs 

Yes, i f  practical  None 



I 

Section I1 - Hazardous lngredientsndentity fnfomraliorl 
ana  L V M J  

a r c  PHP - 1) 
NA B u l k  d e n s i t y  

Bo&rrg- 

v- PfeUWe (mm Hg.] Mcrwso- 

".gar Omrny (LJA - 1) 

NA ADDr0.u. 
E q W U D n  Rat. 

NA (&*rc *cnrt. - 1) 

> ! i n e r a 1  d u s t s  T o t a l  d u s t  15 rng/m3 10 me/m3* 
i n c l u d i n g  low c o n c .  R e s p .  d u s t  5 mq/m3 5 ms/m3*  

60$/f t3 

14CO" C: 

NA --- 

of  c r y s t a l i n e  s i l i ca  

- p- (MmfKxY usdd) FI.nnuor L*ru 
NA NA 

"From 1986 ACGIH Hand Book as i n e r t  n u i s a n c e  d u s t .  

ffl UEL 
NA NA 



Section VI - Health Hazard Oata 
W 4 S f  d Enr).: InNWOr7 sLn7 rpea-7 

nuuh nuwas ikwe rrd w i  
Yes YO YO 

Acute (short term exDosure): coueh if  exoosed t o  dusc leveis  

higher chan TLV's. C h r o n i c  (long cerrn exoosure) :  mav lead t o  develooment cf 

s i l i c o s i s  i f  constantlv exoosed t o - d u s t  levels hieher chan TLV's. 
urn w - 7  oyu-7 

sbu md S l m p a r u d ~ .  
Long term exDosures t o  d u s t  i n  excess o f  TLV's rnav le ;rd t g  q ; ' : - T < , =  

Madhi 
Any respiratory i l l n e s s  

Envrperry urd F a  Ad Pm&% 
~ 

Remove affected Dersonnel from d u s t v  area t o  clean a i r  

Section VI1 - Precautions lor Safe Handling and Use. 
10 Be T-nm CISC h4~taulb Rcklj4d 01 SpDCd 

A v o i d  breathing d u s t ,  use resuirators auDroved f o r  

s i l i c a  bearing d u s t .  Vacuum or sweep up dusc. 

b V a a  Met- 
Dispose o f  i n  sanitary landfi l l  

Ptuuont IO & rl- n a n a  sconrp Use IYIOSHIMSHA aDproved respirators f o r  s i i i c a  bearing 

dusc when d u s t  levels  exceed TLV's. 

If wet down on floors, material w i l l  become s l i o p e r v .  

~~ 

%tion VU1 - Control Measures 
--Y - 6P-Y rm/ 

V I I * W  I Lpol G~UUSI 1- 
NIOSH/MSHA a p p r o v e d  f o r  silica bearinQ dusts 

Yes, if oractical P 

NA a w  

*a- cbrr, f3- - 
Cvrr P f a c r m  &- a Equ- 

--M Xh 

Not necessary Safecv glasses 



41 12/88 
0- Propard 

Wwu. d f m  

Las Vegas, NV 89103 

NA 

~ 

S c d O n  I1 - Hazardous Ingredienfdldentity Information 

- ~ ( s g s o T r o I s r r v J  . ~ * y : c O m r r r n N u n a ( S ) )  osl-w= Accrn TLV Recommcnbed 4c lootorr 
olha lurws 

Nineral d u s t s  Total d u s t  8 .5  mg/m' 5 . 7  mg/rn'+ 
i n c l u d i n g  l e s s  than 2.3% . 2.3 rng/m' 2.3 mg/m'* 

Chrystaline Silica 
*From 1988 ACGIH Hand Book as inert nuisance dust,containing 2.32 Silics 

~ , .  - Bulk density I &'>=;f-: - 
Section 111 - PhysicaUChemical Characteristics 
8oll;oppo;n 1 I SocafeGmitvMA - 11 I 

- - (Machod Usd) FLmcruDuLmu LEL 
None NA * NA 

UEl 
YA 

Vatu &-re (mm Hg.) Mcllvrg PDn( 
NA Approx. 1bOO" c 
.. .. . 

Foam, d r y  chemical, water fog 
Socur Fur F I  h ~ u r a  

c*uaul Fu. and 
Normal precautions f o r  mineral d u s t s  should be exercised. 

In aerosal dust form 7 0  g/m3 could €ash w i t h  spark. 
~ o d u u  b u r r y )  BHA I r d  k o c  1985 

c 



e 

Healn nrurdi (a urd Dvr*r) Acute (short term exposure): cough if exposed t o  d u s t  levels  

higher than TLV's. Chronic (long tern exposure): may lead t o  development o f  

s i l i c o s i s  if constantly exposed t o  d u s t  ievels.higher cnan IL? s. 
- .,, 

''~7 not list'ed -Mc-xmvu7 not l i s t e d  -- !io 

s w a m  d E w e  Long term exposure t o  d u s t  i n  excess o f  TLV's may lead co s i l i cos :  

M d i  ccrsblau 
GcmMy Awrrnld b Erpowrr. Any respiratory i l lness  

~ a r d F i r a * a P - u a  Remove affected oersonnel from d u s t v  area t o  clean a i r  

Section Vtl - Precautions for Safe Handling and Use. 
Strpr D 80 Taken YI Caie MatenaI Is A c l c m  c# Spud 

Avoid breathrng dust, use respiratars aoprovea :3r 

s i l i c a  bearing d u s t .  Vacuum o r  sweep u p  d u s t .  

wase oqvsl M W  
Dispose o f  i n  sanitary landf i l l  

PraUl la% W & n UMMg urd Sl+rrq 
Use NIOSH/iCISHA aporoved r e s o i r a t o r s  f o r  s i l i c a  bezriae 

d u s t  when d u s t  levels exceed TLV's. 
olhcr P r e u u 1 o u  

If wet down on floors, material w i l l  become slippery. 

~ 

Section VI11 - Control Measures 
h r ~ r t ~ y  Prueanm Isordy r p j  

Venrllalrn f Lau EmfUcLn 1- 
NIOSH/YSHA aoproved for s i l i c a  bearins d u s t s  

Yes, i f  practical I None 

. -  Load housekeeplng a s  for a n y  i n e r t  d u s t v  mate r i a l .  . " . C I O  *--4*I-%t*f&Sl?% P ' T  7 
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Po lyin\er Dri l l ing Systems 
P.O. Box 507 
E l  Dorado, AR 71731 

1-501-336-5707 

Hvtirous S i l i c a t e  of Ahmina/rXvrminP: Scdiun Eentoni t e  

SECTION I1 I r A m R m x I M a u . 7 r ) m  
, 

HAZARD DATA 

Fre5 Crvstalline S i l i c a  I 1-13 ICnrcric e F o s u r e  over the TLV may r e s u l t  i n  
I I 

1 s i l i c o s i s  or  other resDira tory ailments. 

STEnOtI 111 PRYSIC 

BOILING P O X  (OF) 
Not Auplicable 

VAPOR PRESSURE (m Hg) 
Not Aoplicable 

EVAPORATION RATE 
Not Amlicable 

ArPmwE Arm ODOR 

Yellow, .blue, brown ,Pranules. o r  pobder . 
Earthv odor.. 

'., DATA 

SPECIFIC GUVITY (H20=l 
2.6 . 

VAFOR DEXSITY (AIR = 1) 

SOLUBrLITY IN W A T E R  
Ex!li ,niblc 

DDSITY Z O O  C:  

LXOMPACTED: 62 lbs/cubic  foot 

HAZ~SCOUS~D I D E r n C A T I O N  - 1 Health Hazard 0 F-bility DEGREE OF W R n  

4 = ExrREfE 
3 = High 
2 =.Moderate 
1 = Slight 
0 = I n s i g n i f i c a n t  

Q Telephone 1 -800-24-ORILL (Sol) 863-5707 



.: Anolicable Non F I a m a b l e  3 =ION V l-IIXLm HAZARD DATA 

Use TLV f o n u l a  for-crvstalline free silica. OSiQ uenissihle e.mosur2 l i m i t  

-- 4 mR/?! :Total Dust. 1 . 5  r n d X  tcsnirablc dust .  
3 3 Soditn Bentonite Cas. No. 1302-78-9 

Fro,@ Silica Cas. No. lWl8-60-7 

EFFECTS OF *OVl3.EQOSLRE 

Cnronic emomre over TLV mav result i:: silic~sfs or  ocSer resoiratorv ailments. 

CARC 12CGm c In 

Crystal l ine Silica/dDha Quartz has been l i s t e d  bv the IARC as 2.4 carcinonens. 

S i N  I;iTHiVlfTION 

Potentia; i r r i t a n t .  Pzcencial i r r i t a n t .  I r r i t a t i o n  to lungs, 
nose, and tSroat. 

EERGEXCY FIRST AID PROCEDURES aES: Elush with water. SUN: Vash e : h  saaD and water. 

If inhaied and effects occur, move to fzzsk a i r .  
S m O N  VI RJXCZVTIYDATA i 

CONDITIONS CONTRIBUTIXG TO INSTABILITY INCOEfP.4TIBILITY 

“‘;oUS DECOMPOSITOE PROD’JCTS tiAzARwUS POLYMERIZATION 
- None V i l l  not occur. 
SECTION VI1 SPILL OR LEIK R7CXXXTRE 

STEPS TO TAKE IF PfATERIAJA IS RELEASED OR SPITiLED 
. If uncontaminated, sweep UD o r  co l lec t .  and reuse Droduct. 

IJASTE DISPOSAL ’ tlF33lOD 

Can be disposed of i n  amroved l andf i l l .  

-4LIZING CHEIIIICALS 

-.. - 

2 



35?  I U T 0 2 Y  PROTECT1 OEJ 

?TTOSrI amroved dus: rcsoiracors . w i t h  a c n r o v d  TC-ZlC-XCC(. e-' 
, LvTILITIOEJ 

>nerd. dutv w x ! c  Rlovos. 
. \  

EYE PROTECTION 

If high dust c3nditicns exist. t i x h t  fitting noegles are recomended. 

Evewash 

S E X I O N  IX SPECIAL pRlzcAmoNs 

PRECAUTIONS TO RE TA" IN HrL'TDLIXG AND STORIXG 

Store out of z3e weztker. 
walk are&. 

Product becomes slippery when wet. Avoid contact m t e r  in 

3 



-. 

?OLYMER DRILLING SYSTEMS 
P.O. Box 507 
El Dor.ado, Arkansas 71 731 -0507 B E X T 0 23 I T E 

29SCo Xatural G d ,  PDSCo Hizh Yield, PDSCo Grcu:. and FDSCo Plug, and Granular See 

SETION I P R O E C T  IDEKITIFI-ON 

Polymer Dril"lcz Svsssns (501) 963-5707 

105 W. Sham St.. P.3. Box 507, El Dorado, AR 71731 

k t e r i a l  o r  h p z i i t :  Fr5e Crystalline Sil ica 

Percentase : 1-5 

Hazard Data: manic exposure over the TLV nay result i? silicosis o r  other 
r P . q i z a t O r y  ailments. 

SECTION111 PHYSICALDATA 

Boiling Poirit (Fa ) : 
V a p o r  Press-crs (m Zg) : 
Evaporation Bate: Not Applicable 
Apearance & mor: 
Spec i f ic  Gr.=.l;,ty (FI,O=l): 2.6 
V a y r  Densip (P,iT=l): Not Auplicable 
Solubili ty 5 V2tz  : Negligibla 
Density (2 20" C: Euconpacted: 62 I b s / d i c  foot 

Not AnTlicable 
Not Applicable 

Yellov, blue, brovn granules or pider.  Earthy odor. 

HealthHazard: 1 
Reactivity: 0 
F l m b i l i t y :  0 

DEQLEE OF HAZARD 

4=lzxEmE 
3 = E$! 
2 = Noderate 
1 = Sl igh t  
0 = I n s i g i f i c a n t  



, .  

V FlxE AM> EI(PLOSI0N DATA 

-+~-.s'n Point: ?lot A p p l i c z b l e  Flammable Limits: ??on Flvrrmable 

TEESiiLD U X T  VALUE- 
e,u;?osure limit 4 %/I?. 

Use TLV formula f o r  c - y s t d l l i n e  free s i l ica ,  OSHA pe-missible 
To tal Dust ,  1 . 5  =/E? respi rab le  dust. 

Scdim h t o n i t e  Cas. Xo. 1302-78-9 
Frto, S i l i c a  Cas. No. 14808-60-7 

EEZCTS OF OVEEEQOSURE: 
r e q i r a t o r y  ailments. 

Chronic e v o s u r e  over TLV may result i n  s i l i c o s i s  o r  other  

CXPC~TCGEXICITY (IARC, 1987., concludes that t h e r e  i s  l imited evidence t o  w e s t  that  ove: 
evposure t o  crystalline si l ica (through inhala t ion]  may be carcinogenic t o  humans. ) : 
C r y s t a l l i n e  Si l ica/Alpha Quartz has been l isted by the  LmC as 2 A  carcinogens. 

Potent ia l  irritant. Potent ia l  i r r i t a n t .  Inhalat ion:  I r r i t a t i o n  t o  
lungs,  nose,  and throat .  

E33GEXCY FIRST AID PROCEDURES: 

' 5 :  Flush with water. Skin: Wash with soap and water. 

IL inhaled and effects occur, move t o  fresh a i r .  

SEClIIIONTII -DATA 

CONDITIONS CONEUBUTING TO INsrllBn;TTY: S t a b l e  
INCOMPATIBILITY: None 
HAZARCOUS DECOMPOSITION PRODUCTS: None 
HAZARCQUS POLYMEXIZATION: W i l l  not occur. 

SEX=TTON VIII SPILL OR LEAK PROCEWRES 

STEPS TAKE IF MATERLAL IS RELEASED OR S P I U D : .  If uncontaminated, sweep up o r  c o l l e c t ,  
and reuse product. 

WASTE DISPOSAL MEI3IOD: 

N E L . I Z I N G  CHEMICALS: Not AFplicable 

Can b e  disposed of i n  approved landfill. 

ON n SPECIAL P R z l X x I O P J  m R M A T I u N  

RATORY PROTECTION: U s e  N I O S H  approved dust r e s p i r a t o r s ,  with approved TC-21C-E .  

VEN€ILATION: Sufficient t o  keep dust l e v e l s  below the TLV f o r  c r y s t a l l i n e  sil ica.  



TTF7E GLOVES: General work gloves. a 
E% PROTECTION: 

O ' E R  PROTECTIVE EQUIPMENT: Eyewash 

If high dust conditions e x i s t ,  t i g h t  f i t t i n g  goggles are recommended. 

EECAUTIONS TO BE TAREN IN HANDLING AND STORING: 
sE?pery when wet. Avoid contact water in walk areas. 

Store out of the weather. Product become 

TEER F X E C . . O N S :  None 

PliEpARED BY: Polymer Drilling Systems DATE: July, 1989 

e 

, Page 3 



218 
101 

Eatracncy Telephone X r m b e r ;  ?Us-302-4600 
Telopirenct rrumbcr for infornetion: 708-391-Le20  
Data PrepaceJ: January 2,  1390 

Respirrble CrysteLtine Overt: 

14ui sance Dust 
- iiespirab!: - t o t a l  Oust 

3 3.1 n3/m 



AMERICAN COLLOID COMPANY 

In;ocpet<bi(ity (Eeterieia ro hyoid) - Cone K r w m  
xarardoos Decmposit fon or By-7roductn - Uone Known 

3aznrdous Polyneritetion May *cur 
Ui!: Hot &cur - X 

Condttlons ta A v o i d  - &one Knsvn 



AMERICAN COLLOID COMPAH' 

Pege 3 01 3 
PWCOUCT NAM);: PUK!!GijLD GEL 

OSW/!4SHA rpprsvrd 
tor Crystalline S:iica 

Ver;r : ! a  c ion - L~ccik EAheust - A s  spprcpriatc Special - N O n t  - YecPanicai (Gcntrn ! )  - Aa rpprspristc Other - None 
grotcc:i%e clotes  . ric: 8eqLtire-d Eyo Prstecticn . Recosctndcd 
Otner Protetrivc C!3tSing o r  E q u i p n t  .- None 
G w k / H y g i e n i c  Prac:ices - ;Is* good houcekeepln2 Ijractices. 



i ..I e: 

- .. . .  . .  

Nuisance Dust - Rerpi r-abi c 
- Total Sust  



AMERICAN COLLOID COMPANY 

darerdous Folyraertzation Ray Occur 
Yilt NOC occur - x 

Conditions t o  Avoid - Horie Kroun 



AMERICAN COLLOID COMPANY 

Page 3 o f  3 

SpeciaL - None lequirsd 
Other - Wone Requirsd 
Eye Prorecticn . 3eco;mnended 



APPENDIX K 

ACCIDENT REPORT 



CONTRACTOR 
INCIDENT INVESTIGATION REPORT 

Accident* Unusual Occurrence 
Near Miss 

1. Project No: Project Phone No: 
Project Location: 
2. Employee’s full name: Employee Number: 

If subcontractor, give namdaddress: 

3. Address (Home): 
(Street) 

(Ci ty/S tatdzip Code) 

4. Date of Birth: 

6. Job Title: 
(M/D/Y) 

(Phone No.) 
5. Social Security No.: 

7. AssignedDivision: 

8. Date and time of occurrence: 

9. Date and time reported to company: 

0. Date employee began to lose work time: e’ 
11. Estimated/Actual date of retum to work: 

12. Describe the apparent extent of injury or illness and parts of body affected (laceration, bum, fracture-rt. 
lower leg, It. index finger): 

13. Describe treatment given (x-ray, stitches, etc.). If hospital or doctor, give name, address, and phone 
number and attach return-to-work slip: 

14. Did a chemical exposure occur? If yes, what known contaminants were present? What type of exposure 
occurred? (Inhalation, ingestion, skin contact, etc.): 

15. Describe fully how accident happened, give causes and results. Attach another sheet if necessary. 

O22/722446lR9- 14- I9 .WPF 



16. 

0 1 7 .  

18. 

19. 

20. 

21. 

22. 

23. 

24. 

e.5. 

26. 

Exaction location where incident occurred: 

Names and addresses of witnesses to the incident: 

Were emergency procedures adequate? 

Who was directly supervising the work? 

Work schedule at time of incident: hours per day days per week 

Level of personal protective equipment utilized at time of incident: 
(Circle) A - B - C - D 

What direction or training had been given on the task? 

How can you or the Company prevent similar incidents from happening again? 

Did personal protective equipment fail (Tyvek tom, glove ripped, respirator failed, etc.)? 
Describe: 

What action has or will be taken to prevent similar occurrences: 

Signature: Date: 

Signature: Date: 

Signature: Date: 

(Employee> 

(Site Supervisor) 

Fill out form completely and accurately. Within 24 hours, send a copy of the completed form to the 
Corporate Industrial Hygiene Manager, Office, Manager, and Administration Manager, send original 
report to Contractor’s Industrial Hygiene Department at the main office location. Retain a copy at the job 
site. 

Attach to report any related information (photographs, doctor slips, witness statements, etc.). 

The injured employee shall contact their home division office for further instruction and forms to be completed 
on work-related ini uries/illnesses. 
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APPENDIX L 

NOSH METHODS 



0 ELEMENTS (ICP) 

n.u.: Table 1 

OYU/HIWACGIH: Table 1 PROPERTIES: Table 1 

.. 

E L W T S ;  alcminuR C&lt lnamaane= s i lver  tungs- 
arsenic ccOpcr sodim V a M d i U n  
heryll iM  iron nickel tel lurim yfitri IP 
d i m  lead PhOSphWS th l1  iun zinc 
ralcitm 1 i thim platinun tin z i m i u n  
ChrVliun magnesitm seleniun timiun 

P L W R A E .  1 to 4 

S H I W T :  rcutine 

L/mi n 

rbble 

BUMS:  2 to 10 f ie ld  blanks per set 

RCHCS SMIED: not studied 

B W :  ncme idtrrtified 



1. 
2 .  
3. 

4. 

S. 

6. 
7 .  

Nitric acid, OMC. 1. 
Pecchloric acid. c0nc.i 
Ashing acid: 4:l (v/v)  q : H c 1 0 4 .  
nix 4 volumes a. wq r i t h  
1 volune canc. W O d .  

Giltbration stock solutions, 3. 
loo0 ug/rd. Ccrrmenially available, 
or prepad wr i n s t m t  . 

rwnufacturer*s recoaPendation (see 4. 
rtcy, 17). 5. 
bilutian acid, 4% q. 1% HCIOq. 
hdd 50 mt ashing acid to 600 d 
water; dilute to I L. 
h9- 8 .  

2.  

ir 
1 

Dirtillcd,&ionizcd water. 

Smler: cellulase ester memOrane tilter, 
0.- pore size. 3I-m dibPcter; tn cassette 
filter holder. 
P e r s o ~ l  -ling pap, 1 to 4 Vmin, uith 
flexible mnecting tubing. 
Inductively coupled plasmatuaic ersission 
spectrometer, equiwed as specified by the 
rrvnufactunr for analysis of alerPnts of interest. 
Regulator, t.bic+rtage, for argon. 
W e n .  Phillips, 125-w, or Griffin, sosl, uith 
uatchglass covers.* 
vnlwwric flasks. 1% and 100- &.* 
Aqtnrtod volunetric oipcts as ne&xt.* 
W t p h t P ,  uirface taperaturn 150 ot. 

3. 
4. 

5. 

6. 
7. 
8. 
3. 

10. 
11. 



PSGE .3m 

d .  Cu, Fa, tk, P t .  Sr,  le, Y; 
e. Cr, K, Sb, Se. T i ,  Zr; and 
f. S i .  W (distilled water w l y )  

13. Analyze a standard for every ton samples. 
14. Ukxk  recovertes w j t n  ax least two spiked W i d  blanks per ten saples. 

"T : 
15. Set specfmter to conditions specified by rrranufackrrer. 
16. FMiyze standards and sarples. 

WOTE: If the values for the T l e s  are abave the range of the stadads. dilute the 
solutions with dilution acid, reanalyze and a w l y  the mmpriate dilution factor in 
the calculations. 

RlAluAlIoH OF Ern: 
wthbd P#a 351 was evaluated i n  1981 [1,2]. The precision and recavery data uere determind 
a t  2.5 and lbd[) pg nf MA elemant per 
data, imtuxmmtal detectiar, limits, sensitivity, and analytical avelengths am listtd in 
T a l e  2. Ru values in  Table 2 were detemin4 w i t h  a Jarmll-Ash nbdtl 1160 -rated 
actording to manufacturer's instructions. 

on soiked filters. The v i s i o n  urd recovery 

e 
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P- ties 
A t m i  c 
Widit rp, 'C 

107.87 961 
26.98 660 
74-92 817* 
9.01 1278 

6om 0b2 
112.40 321 
58.93 1495 
52.00 1890 
63-54 1003 
55.85 1535 
6.94 179 

24.31 651 
54.94 1244 
95.94 651 
2z.w 9B 
58.71 1453 
jo.37 44 

207.19 328 
1B.W 1x9 
18-96 217 

118.69 232 
127.60 4 9  
41.90 1675 

204.37 304 
50-94 1890 

183.85 3410 
88.91 1495 
65.37 419 
91.22 1852 

- -  
A i r  Volune e OSHA. L 

nw WX 

0 n1/ - / 0.1 
- / - / 10. 
0.SK 0.WV 0.2 
0.002/ o.ooo51 0.002 
5 (b)/ / 2 cb) 
0.u O.M/ 0-0s 
0 . v  - / 0.1 
1.0 (c)/ 0.02s/ 0.5 (c) 
1.0/ - 1 1.0 

10 (b)/ - / S (b) 
0.m (d)/ - 10.025 (d) 
15 (b)/ - 1 10 @I 
c u - / c s  
15 (e)/ - 1 10 (el 
2 (f)/ c 2 (tl/ c 2 (fl 
I/ 0.01s/ 1 (c) 

o .a /  0 . v  0.15 
0.002 (a)/ - / 1 (c) 
0 . 3  - 1 - 
2/ - / 2 (c) 
0-11 - / 0.1 

- / - / l o b 1  
0.1 (a)/ - / 0.1 (a) 

C 0.5/ I (d/ 0.05 (V$r,) 

- / - / 0.1 

- 1 5 (e)/ 5 (a) 
v - 1 1  
5 (b)/ s b)/ 5 Ibl 
s / - / 5  
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Element 

4 
AI 
As 
Be 
ca 
cd 
co 
Cr 
a, 
Fe 
Li 
ng 

-- 

mi 
no 
Na 
N i  
P 
PI, 

Pt 
se 
Stl 
Te 
T i  
T1 
V 
U 
Y 
In 
Zr 

'Ave 1 engt h 

(m) 

328.3 
3 x 2  
193 - 7 
313.0 
315.3 
Z26.S 
231 -2  
205.6 
324.8 
259.9 
670.8 
279 6 
257.6 
281.6 
589.0 
221.6 
214.9 
r w . 4  
203.7 
190.6 
190.0 
214.3 
334.9 
rw.9 
310.2 
207.9 
371.0 
213.9 
339.2 

26 
Id 
13 

10 
1.5 

1.6 
1.4 
1.3 
2.1 
3.9 
2.8 

0.4 
7.0 

10 
3.4 

22 
17 
15 
21 
64 
29 

17 

13 

24 

1.2 

3.2 

0.8 
0.6 
1.9 

0.65 
0.23 
0.51 
1.29 
0.49 
0.83 
0.S 
0.50 
0.72 
0.13 
0.48 
0.22 
0.14 
0.18 

. 0.76 
0.41 
0.17 
Q 4 3  
0.69 
0.28 
0.49 
0.41 
0.55 
0.22 
0.88 
2 . s  
2.35 
0.60 
0.88 

111 
93 

103 
107 
99 

107 
io I 
98 
98 
sa 
89 

105 
84 
94 

(C) 
105 
(C) 
105 
106 
105 
74 

102 
96 

103 
99 
3s 
99 

101 
Ts 

91 
100 
99 
90 
95 
99 
9s 

106 
99 
97 
9s 

106 
93 
88 
M1 
97 
91 
9s 
91 
97 
67 
Qo 

108 
99 
94 
23 

100 
94 
98 

0.02 
0.092 
0.062 
0.040 
0.- 
0.032 
0.040 
0.053 
0.034 
0.- 
0.171 
0 .w 
0 .adz 
0.023 

(C) 
0 -027 
k) 

0.W 
0-041 
0 &ca 
o! .33 
0.650 
0.61 
4 M? 
0.463 
0.m 
0.015 
0.013 
0.049 

flltw 

0.075 
0.m 
0.636 
0.034 
0.014 
0.020 
0.005 
0.016 
0.Q2 
0.016 
0.043 . 
&QZ? 
0.W 
0.049 
0 .06  
0.020 
0.056 
0.011 
0.015 
0.049 
0.16 
0.063 
0.029 
0.017 
0.014 
0.60 
0.013 
0.013 
0.008 



;JT,,' .f',. . -.- :. -.: * ' f ' ,  --, 

CEFMITKOH: Total aeroc~l m d S t  
. . . . . .  . .  

NUISANCE DUST, TOTAL 

ISSUED: Y1W 
. , 'Y ,'.. PEW: 05M . -  

. .  

l?M€ sIuo18): 8 b 28 

BUS: not signiffcant 





13. 

14. 
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NUISANCE DUST, RESPIRABLE FORWLA: The respirable fraction of the 
dust mass, as specified by the NTHOO: odoo 
Fvmrican Conference of 
Goverrmental Industrial Hygienists [I] 

ISSUED: 21 15/84 

MtiA: 5 mg/ms 
NIOSH: no standard 
ACGIH: 5 mg/ma 

PROeERTIES: Penetrates the non-ciliated 
portions of the lung; quartz 
less than 1% 

SYNONYnS: boron oxide (CAS r1303-86-2) and nuisance dusts [Z], including alunina 
(CAS #1344-28-1), calciun carbonate (CAS (r1317-65-31, cellulose (paper fiber; 
CAS #9004-34-6) , glycerin mist (CAS fi6-81-5) , limestone (CAS #1317-65-3) , etc. 

SWLER: CYCLONE + FILTER 
. (10- Dorr-Oliver cyclone + tared 

5-pm PVC rmbrane) 

FLOW RATE: 1.7 L/rnin 

VOL-HIN: 75 L Q 5 mg/ma 
m: loo0 L @ 5 mg/m3 

SHIPKNT: routine 

S W L E  STABILITY: indefinitely 

BLANKS: 2 to 10 field blanks per set 

AcaAucy 

RANGE STUDIED: 0.5  to 10 ms/m* (lab and field) 

BIAS: depends on dust site distributions 131 

OVERALL PRECISION (sp): 0.043 to 0.145 (lab); 
0.144 to 0.227 (field) 
143 

I 

!TECHNIQUE: W V I E T R I C  (FILTER MIWING) 

!ANALYTE: mass of respirable dust fraction 
! 
!BALANCE: 0.01 mg sensitivity or better; use sane 

balance before and after -le 
! collection 

!CALIBRATION: National Bureau of Standards 
! Class n weights 
! 
!RpHGE: 0.3 to 2 mg per -le 
! 
!ESTIMTED LOO: 0.2 mg per -le 
! 
!PRECISION: 68 pg with 0.01- sensitivity 
! balance 151 
! 
! 
! 

I 

I 

I 

I 

I 

I 

I 

I 

I 

APPLICABILITY:  he method measures the mss cdcentration of any non-volatile respirable dust. 
Besides inert dusts [l], the method is recarmended for respirable coal dust, which has an OSHA 
PEL = 2.4 mg/m’. 
British Medical Research Council’s criteria or the rT(E horizontal elutriator C41. 
INTERFERENCES: 
by microscopic analysis of cyclone filters. 
caused by inverting the cyclone assenbly. 
uater-saturated dusts also interfere with the cyclone’s size-selective prope rties. 
OTHER ETHOOS: This method is based on and reo’laces Smolinq Data Sheet r29.02 (61. 

The method m y  be biased where the respirable fraction is defined by the 

Larger than respirable particles (over 10 m) have been found in sam cases 
Over-sized particles in the -le are known to be 

Heavy dust loadings, charged particles, fibers and 
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NUISANCE DUST, RESPIRABLE METIDO: 0600 

EQUIPRENT : 
1. Saripler: 

a. Filter: 37-m dieter, 5.0-urn pore s ize,  polyvinyl chloride filter or equivalent 
hydrophobic mmbrane filter supported with backup pad in a two-piece, 3 7 m  cassette 
filter holder held together by tape or cellulose shrink band. 

b. Cyclone: 
c. Sapling head holder: 

l o r n  Ikrr-Oliver nylon cyclone. 

rigidly so that air enters only at the cyclone inlet. 
this holder mist keep tho cassette, cyclone and coupler together 

2. Personal sapling p m ,  1.7 L/min 5 5%. with flexible connecting tubing. 

3. Balance. analytical, with sensitivity of at least 0.01 mg. 

4. Static neutralizer, e.g., Po-210; replace nine months after the production date. 
5. Enviromntal chwber for balance, e.g., 20 OC 5 0.3 O C  and 50% 
6. Vacuun desiccator. 

N X E :  Pulsatioc in tbe  pur^ f l w  m2-t Le uitlli:.  - t 20% of tt!c m a n  flow. 

necessary for substances with PEL'S below 1 mg/m3. . 
A m r e  sensitive balance will be 

5% W. 

SPECIAL PRECAUTIOFIS: None., 

PREPARATION OF SAHPLERS BEFORE SMLIWG: 
1. Dry filters and backup pads under vacuun in the vacum desiccator for at least 15 min. 
2. Release the vacuun, r m v e  the desiccator cover, and equilibrate the filters in the 

3. Nurber the backup pads with a ballpoint pen and place them, nurbered side down, in filter 

4. Weigh the filters in the environmental chanber. 

enviromntal c h w r  for at least 1 hr. 

cassette botton sections. 

a. Zero the balance before each weighing; 
b. Handle the filter with forceps (nylon forceps if further analyses will be done); and 
c. Pass the filter over an antistatic radiation source. 

not release easily frcm the forceps or if filter attracts balance pan. 
electricity can cause erroneous weight readings. 

Record the filter tare weight, U1 (mg). 
e 

Repeat this step if filter does 
Static 

5. Place the weighed filters on top of the backup pads in the filter cassette bottan sections 
and allow to stand an additional 8 to 16 hrs in the envirormental chatet. 

6. Reweigh the filters. If this tare weight differs by m r e  than 0.01 mg frcm the first tare 
weight obtained in step 4 above, discard the filter. 
NOTE: Insert a rod through the outlet hole of the filter cassette bottom section to raise 

the backup pad and filter so that the filter can be grasped with forceps. 
7. Asserble the filters in the filter cassettes and close firmly so that ledkage around the 

filter will not occur. Place a plug in each opening of the filter cassette. 
cellulose shrink band around the filter cassette, allow to dry, and mark with the sane 
n-r as the backup pad. 

interior. 
characteristics of the cyclone might be altered. 
prevent reentraimnt of large particles. 

9. Assenble the sarrpler head. 
head to prevent leakage. 

Place a 

8. Remove the cyclone's grit cap and vortex finder before use and inspect the cyclone 
If the inside is visibly scored, discard this cyclone since the dust separation 

Clean the interior of the cyclone to 

Check aligmnt of filter holder and cyclone in the sapling 
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p400: 0600 HUISANCE WST. RESPIRABLE 

W L I f f i :  
10. Calibrate each personal sapling purp to 1.7 Lhin with a representative q l e r  in line. 
11. Sanple at 1.7 L/min for 45 min to 8 hrs (76 to 816 L). Do not exceed 5 mg dust loading on 

the filter. 
NOTE: Do not allow the sarpler assenbly to be inverted at any time. Tur@ing the cyclone to 

anything mre than a horizontal orientation may deposit over-sized material frun the 
cyclone body onto the filter. 

S W L E  PREPAMTIOH: 
12. Wipe dust frcm the external surface of the filter cassette with a moist paper touel to 

minimize contamination. Discard the paper towel. 
13. Remove the top and bottan plugs f m  the filter cassette. Place the.filter cassettes in a 

vacuun desiccator under vacuun for at least 15 min, followed by equilibration for at least 
1 hr in the envirormental chaber. 

inserting a rod in the outlet hole of the filter cassette. Handle the filters very gently 
by the edge to avoid loss of dust. 
NOTE: If the filter sticks to the underside of the cassette top, very gently lift awy by 

14. Remove the filter cassette band, pry open the filter cassette, and m v e  the filter by 

using the dull side of a scalpel blade. 
will tear. 

This nust be done carefully or the filter 

CALIBRATION AND QUALITY CONTROL: 
15. Zero the microbalance before all weighings. Use the saw microbalance for weighing filters 

before and after -le collection. Calibrate the balance with National Bureau of 
Standards Class ?l weights. 

on the sarpling procedures. The set of replicate sarples should be exposed to the sane 
dust envirorment, either in a laboratory dust c W r  (73 or in the field (81. The quality 
control wrples mrst be taken with the sane equipment, procedures and personnel used in the 
routine field sanples. Calculate precision f m n  these replicates and record sr on 
control charts. Take corrective action when the precision is out of control [73. 

16. Take two to four replicate sanples for every batch of field sanples for quality assurance 

REASWEtENT : 
17. Weigh each filter, including field blanks. Record this post-sapling weight, % 6 q ) ,  

beside its corresponding tare weight. Record anything remarkable about a filter (e.g., 
visible particles, overloaded, leakage, wet, torn, etc.). 

CALCULATIONS: 
18. Calculate the concentration of respirable nuisance dust, C (m9/ma), in  the air voluae 

sapled, v (L): 

where: U1 = tare weight of filter before sapling (rfg) 
= post-wrpling weight of sanple-containing filter (ms) 

B = mean change in field blank filter weights between tare and post-sapling (mg) 
(+ or -1. 
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EVALWTIOIJ OF eTW: 
1. Bias. In respirable dust measurmnts, the bias in a -le is calculated relative to the 

T h e  theory for calculating bias i s  developed by appropriate respirable dust criterion. 
Bartley and Breuer [3]. For this method, the bias, therefore, depends on the AGIH 
criterion for respirable dust, the cyclooe's penetration curve at 1.7 Llmin flow rate, and 
the size distribution of the abient dust. 
non-pulsating flow measured with a monodisperse aerosol by Caplan, Doemeny and Sorenm 
191, the bias in this method is sham in Figure 1. 

Based on the cyclone's penetration curves for 

For dust size distributions in the shaded region, the bias in this method lies within the 
+ 0.10 criterion established by NTOSH for method validation. Bias larger than 
k l d ,  therefore, be expected for many workplace aerosols, especially those with aall mass 
median diamters. HOYever, bias within 5 0.20 would be expected for dusts with geanetric 
standard deviations greater than 2.0, which is the case in most workplaces. 

Bias can also be caused in a cyclone by the pulsation of the personal sapling pup .  
Bartley, et al. 1101 shared that cyclone sanples with pulsating flow can have negative bias 
as large as -0.22 relative to simples with steady flw. The magnitude of the bias depends 
on the anplitude of the pulsation at the cyclone aperture and the dust size distribution. 
For purps with instantanears flar rates within MI of the mean, the pulsation bias is less 
than -0.02 for most dust size distributions encountered in the workplace. 

0.10, 

* 

Electric charges on the dust and the cyclone will also cause bias. 
have found electrostatic biases as large as -501, and show that cyclones made with 
graphi te-fi 1 led nylon el iminate the pmblen. 

Briant and kss  [ll] 

2. Precision. In a recent review [4], the overall cyclone precision is shown to be m t  
sensitive to two factors: 
particularly the quality control system used in the maintenance and calibration of 
sanplers. Theoretically, the variance for the overall precision is the sun of the 
variances f m n  the sapling and analysis. 
loading on the filter. For the dust loading in an B-hr -le above 1.5 mg/m', Bcumn, 
et al. 141 find that the enpirically detennined sapling error dcminates this analytical 
error. 

the analytical precision and the sarpling procedures, 

The analytical variance depends on the dust 

Because of the effects of tbe envirormcnt, precision estimates for dust ranplers are much 
mre variable than those reported for gas and vapor sapling. 
0.01 mg sensitivity balances, the overall precision of a sfngle ntpirable dust sarrple has 
relative standard deviathr (sr) fm 0.043 to 0,115 over concentrations ranging fmn 
0.5 to 5 mg/ma. 
chambcr are mre canfuIly controlled, the estimated sy i s  loss than 0.091, which Is the 
target precision value for a bias equal to 2 0.10 in tho NIOSH validation crtthria. 

In laboratory tests with 

In the laboratory studies h e r e  the dust concdntratlons in the tart 

In the field tests with 0.01 mg sensitfvfty balanur, p m i s i m  ostlmates range f m n  0.144 
to 0.227 over concentrations ranging f m  1 to 10 mg/m'. Wwther the lrrgcr sy  values 
in field tests are due to sapler performance or to more inhanogeneous dust concentrations 
in thc field tests cannot be detennined f m n  existing data. 
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E T W :  0600 NUISANCE WST, RESPIRABLE 
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APPENDIX M 

RADIATION WORK PERMIT AND RADIOLOGICAL DEFICIENCY 
REPORT FORMS 



*; 
I 
C 
I 
W 
A 
T 
0 
R 

- 
R 
E 
E 

R a K Y  FLATS 
RMIOCOGItAL DEFlCIEYCY REPCUT 

R 
E 
S M  
P A  
O N  
N A  
S C  
I E  
B R  
L 
E - 
' 7  

RDR N d r :  
RUP N d r :  
Occurrence Reporting u d r :  

IMMEDIATE CORRECTIVE ACTION: 

REVIEWED: RAD OPS FOREMAN 

ORIGINATOR: DATE: DATE: EMPLOYEE X 
EMPLOYEE I TIME: TIME: 

MANAGER RESPO1(SIBLE FOR CORRECTIVE ACTION: TARGET DATE: 

DESCRIPTION Of EVENT: (Check all that apply. If none 
C I G m r a l  Area Contamination 
[ 1 Pertomel Contamination (Skin) 
[ I Cdnpany Clothing Contamination 
[ 1 Personal Clothing Contamination 
C I Contamination in Uncontrolled Area 
[ I Spill Contributing to Area Contamination 
C I Loss of Radioactive Sources 
[ I Improperly Marked Radioactive Material 
C I Improper or Lacking Radiological Porting 
C I AURA Cmcerns 
[ I Exceeding Exposure Limits 
[ 1 Exceeding Exposure Adninistrative Limit 
C I Procedure Violation/lrmdecpcy 
C 1 Rad Uork Permit Violation/Imdequacy 
C I Positive UAN Alarm Y/O Respiratory Protection 

DOE 5000.3A, UTEWRIZATIO)(: 1 I Emergency 
[ 1 w u a L  Occurrme [ I Off Normal 
[ ] Internally Reportable 
OPS Manager: (if applicable) 

DATE: 
EMPLOYEE f TIME: 

RADIOLOGICAL BUILDING ENGINEER DATE: 

NAME : TlM: 

awly, check motherY a d  explain) 
[ ] W (confirmed positive) 
[ ] Failure to dbtain/k)lere t o  Pre-eVOlUtion 
[ 1 Poor Housekeeping in Controlled Area 
[ 1 Misuse of Respiratory System 
[ I Radiological Posting Violation 
[ 1 Dosimerer Lost/Not Worn 
[ 1 twoper Use of Radiological C m t a i m n t  
[ 1 1W-r Disposal of Rad Waste 
[ ] Inpr-r Wearing of Anti-C Clothing 
[ ] Inproper Frisking of Persoml/ l tems  
[ 1 PotentiaI/Confimed Inhalation Ingestion 
[ ] Loss of Contaimtent/Control 
[ 1 Other 

COMCURREWCE: EMPLOYEE #: 

~ ~ ~~ ~~ ~ 

DESCRIPTION Of DEFICIENCY: INCLWE OOQ#ENTATICU - RWS, SURVEYS, AIR SAMPLES RESULTS, ETC. 
A N W R  WHO, WHAT, WEN, WHERE, WHY, AN0 HCU 
(use additional pages as necessary) 

DATE: 

~ ~~ 

ACTIONS TAKEN INCLUDING THOSE TO PREVENT RECURRENCE: 
(use additional pages as necessary) 

~~ -~ 

APPARENT CAUSE UTECORY: [ I Procebres [ ] C m i c a t i o n s  [ 1 Equ ip ten t  [ ] T r a i n i n g  t 1 Persane1 
[ 1 H s n a g m t  Systmts I 1 Plaming  t I Other 

T H I S  ROR APPEARS TO HAVE BEEN A D E W A T E L Y  ADDRESSED, REE YAWAGER: 
REWIRES MO F U R T H E R  ACTIOM, AN0 IS CLOSED.  

DATE: 



I RADIATION WCEK PERMIT N9. : 
Dzte: Rocky Flzits ?!ani 

I EXTENDED 

Respiratory - Full Face, Particulate 
- Full Face, Airline 

' Supplied Air Suit 
- Portable SAAM 

Lapel Air Sample 

- 

3 Area: 

I 

-Protective Clothinq 
- XX-TLD S R D  
- EXT - Other 

Pre/Post Bioassay 
DO NOT EXCEED 

m Re m/i n d i v id u a I 
on this RWP/day 

I Depanment J 

I 

R E Q U I R . E  M E N T S 

mRem/hr N 
N/G Ratio 

- 
.-~ lnspecricn Only 

Coveralls 
Shoe Covers 

- Surgeon Gloves 
pair 

.-, Anti-C Coveralls 
Wet Suit 
Plastic Booties 
Rubber Boots 

- h'ood 
type - Work G l o v e s  
type - Tzpe Openinqs 

_ -  

S D W M R 0 NA 
s D w M A o NA 

- - Other 

~~ 

-l 
Rad Eng-Y-N 

Name: r Phone: 

S U R V E Y S  

SURVEY FREQUENCY 

RemovtSle S 0 W M R 0 NA I 
Fixed / S D W M R O N A  I 

mR/hrG ~ S D W M R O N A  I 

I 
- 

RPT Name 
Employee :: 
Cate 

I Ime -. 

".. 

RC Foreman Signature Employee s Date 



RADIATION W O S K  PERfLnIT 
Rocky Fiats Plant 

’1 MI LAST N A M E  1 SIGNATURE 
i r l  I 

8WP i-? 
N/G RATIO: 

EMPLOYEE  $1 DATE 1 IN I OUT1 AREA I CODE 1 Dose I ‘Dose 1.. Tola. 

PERSONNEL ROSTER 

I 

.@ :ve :esd, undersimd and will comply with Radiation Worker Responsibilities and t he  requirements 
11 ;he RWP. 

(i i I I I 1  
I 

I I I 
I I 
I I 

FiETURN CGMPLETED FORMS TO RADIOLOGICAL OPERATIONS I 
-_ I 

-- 
-,- -2‘74-a ( I + ; \  

I I I I  
! I  I ! I 

I I I I I I 

I 
I 
I 

* I  I I I I I 
I I  I I I ) .  

I I I I I !  
’ I  I I I I 

! I  I I I I 
I I I I I I  I 

I I 

I I 
01 I 

I I I I I I  
I I  I I I I 

I I I L l  I 
I I l  I 
i I I I I 
I 1  I 

I I I I 
I I 

I i I 

I 
I I r- 

l i  I I I I 

I I 
I 

! 

I l l  
I I I 

I I I 
I I 

I I 
l l  I 

I I I 
I I I 

I 
I I I 
I I 
I 

I I I 

I 

I I 

I 


